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Irradiation Treatment of Cavernous Hemangioma with 
Special Reference to So-Called Contact Roentgen Irradiation’ 
H. DABNEY KERR, M.D. 


Iowa City, Iowa 


AVERNOUS hemangioma is_ usually 
treated by one or more of the follow- 

ing methods: (1) carbon dioxide snow, (2) 
electrocautery, (3) injection of sclerosing 
fluid, (4) excision, (5) some form of irradia- 
tion. Most writers on irradiation have pre- 
ferred to use radium either in the form of a 


plaque or, less frequently, as interstitial 
implants of radium element needles or 
radon seeds (1, 4, 8, 9, 12, 15, 17, 18, to 


mention only a few). Relatively few have 
advocated the use of the roentgen ray (4, 
6, 7, 10, 12, 14, 16, 18). Pressure ultra- 
violet irradiation is sometimes used in 
selected cases. Because we have had very 
satisfactory results in the treatment of 
cavernous hemangioma with roentgen ir- 
radiation at short distances, and since 
this method is simple, it seems worth while 
to record our technic and results as com- 
pared with the results obtained in a series 
of cases treated by us with radium. 
Hemangiomas may be divided into two 
main groups, capillary and cavernous. The 
former comprises the spider nevi and port 
wine marks; the latter includes the soft 
compressible masses which may be, first, 
intracutaneous or cutaneous with classical 
red color and atrophic overlying epithe- 
lium; second, deeper masses with no actual 
skin involvement but showing a blue color; 


_ 


‘From the Department of Radiology, State Uni- 
versity of Iowa, Iowa City, Iowa. Accepted for pub- 
lication in July 1942. 


third, deep subcutaneous, submucous, or 
intramuscular masses. This paper is con- 
fined to the cavernous group as it involves 
the skin or subcutaneous tissue. 

These lesions vary in size from a milli- 
meter or two to 8 or 10 cm. in diameter and 
are raised above the surrounding normal 
skin. As noted above, they are red if the 
skin is involved and blue if they are com- 
pletely subcutaneous. They are either 
present at birth or appear shortly there- 
after. There is a tendency to early rapid 
increase in size, but peripheral advance is 
sometimes accompanied by sclerosis and 
blanching of the central portion. They 
may occur on almost any part of the body, 
but 50 per cent of our 177 lesions in 145 
consecutive cases of hemangioma occurred 
about the head and neck. Eighty-six per 
cent of our patients were one year of age or 
younger when first seen. Girls were more 
often affected than boys, the proportion 
being roughly 3 to 1. 

In spite of the fact that some authors 
(13, 19) insist that cavernous hemangio- 
mas are self-limited and may even regress 
spontaneously, we think that they should 
be treated as soon as detected. We have 
seen enough untreated cases in adults and 
rapidly spreading lesions in infants to jus- 
tify this position. In our opinion, however, 
small superficial lesions up to 7 or 8 mm. 
in diameter can be treated with carbon di- 
oxide snow. While thistreatmentismomen- 
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TaBLe [: RESULTS IN 96 CASES OF HEMANGIOMA 
TREATED WITH RADIUM PLAQUE 
Percentage when ‘ 
No. Percentage Inadequately Fol- 
Results Cases of Total lowed Patients 
Are Excluded 
Good 61 63.5 70.9 
Fair 14 15.6 16.2 
Poor 11 11.6 12.8 
Inadequately 
treated or 
followed 10 10.3 
TOTAL 96 100.0 99.9 





tarily painful, good end-results are usually 
more quickly obtained than with irradia- 
tion. The larger lesions should be treated 
by irradiation. 

Our first series, consisting of 96 cases 
treated by radium, was seen between 1930 
and 1937. The second group, comprising 
49 cases, was treated solely by contact 
irradiation after 1937. All cases were 
entirely unselected and were taken in 
sequence as they appeared in the clinic. 

Our radium technic is simple. It con- 
sists of giving 5-7 mg. hours per sq. cm. 
to the lesion at a distance of 2mm. The 
radium foci, which ordinarily contain 10 
mg. of radium element, are distributed 
over molded plaques to give the most 
homogeneous irradiation. Filtration has 
varied from 0.5 mm. steel to 1.0 mm. plati- 
num. The above-mentioned dose may 
give a slight reaction, but no ulceration. 
If, on return, the patient shows residual 
reaction, the succeeding dose is reduced. 
Depending upon the amount of regression 
resulting from the first treatment, the dose 
is repeated at intervals varying from six 
weeks to four months until regression is 
complete. The first change noted has been 
a substitution of the glistening surface by 
a ground-glass appearance, usually ac- 
companied by a decrease in elevation. 
Regression continues until the lesion is 
flush with the skin, and all or most of the 
color has faded. Any remaining undesired 
color is then removed by carbon dioxide 
snow. It is important to remember that 


regression is at times slow and that exces- 
sive irradiation is to be avoided. Healing 
usually takes place without scarring, al- 
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TABLE II: RESULTS IN 49 Cases oF HEMANGIOMA 
TREATED WITH ROENTGEN Rays aT SHorT Distance 


Percentage when 











No. Percentage Inadequately Fol- 
Results Cases. of Total lowed Patients 
Are Excluded 

Good 34 69.3 77.2 
Fair 7 14.2 15.9 
Poor 3 6.1 6.8 
Inadequately 

treated or 

followed 5 10.2 , 

TOTAL 49 99.8 99.9 


though previously involved skin may be 


atrophic. The results of the radium treat- 
ment of 96 unselected cases are shown in 
Table I. 


In 1937 we began to use the Chaoul con- 
tact unit. We now have a series of 49 
patients whom we have been able to ob- 
serve for at least one year. It seemed logi- 
cal to treat these cases with this unit be- 
cause of (1) the physical characteristics of 
the radiation, (2) the rather high inten- 
sity, which permits short treatment times, 
(3) the ease of handling the tube, and (4) 
because more uniform irradiation can be 
given to irregular surfaces, as those about 
the ear or nose. For detailed explanation 
of the characteristics of this type of ir- 
radiation the reader is referred to the ex- 
cellent articles by Chaoul (3), Pendergrass 
(14), Mayneord (11), and others (5). The 
important features are the low voltage, 
relatively thin filter, and short target-skin 
distance, of which the last is the most im- 
portant. This makes the depth dose per 
cent so low that it is possible to spare the 
normal subcutaneous tissue to the greatest 
extent. 

Briefly our technic with this tube is as 
follows: The lesion is carefully outlined 
with lead, with just enough surrounding 
normal tissue included to be sure that the 
active advancing border is well covered. 
With an intensity of about 120 roentgens per 
minute at 5 cm. distance, or 340 roentgens 
per minute at 3 cm. distance, 300 to 500 
roentgens are given to the lesion. The 
greater distance is used on larger lesions 
because the irradiation is thus more unl- 
form. If the lesion is too large to be cov- 














Fig. 1. Case 1: Before and after treatment with radium plaque. 





Fig. 2. Case 2: Before and after short-distance roentgen therapy. 
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Fig. 3. Case 3: Multiple hemangiomatous lesions in a three-month-old girl. 


ered with one cone, overlapping concentric 
ports are used, as was done in Case 3. 
The patient returns for another treatment 
in from six to eight weeks, just as in the 
cases where radium is used. Succeeding 
treatments are given at increasing inter- 
vals until the desired results have been ob- 
tained. Slight superficial reaction may 
result from 500 roentgens and, if it occurs, 
the dosage at succeeding treatments is re- 
duced. The number of treatments neces- 
sary to produce complete regression of the 
lesions has varied from one to ten or twelve, 
both when radium was used and when 
roentgen irradiation was employed. 

The outcome of the treatment of 49 pa- 
tients with roentgen ray alone is shown 
in Table II. There may be no real signifi- 
cance in the relatively slight increase in per- 
centage of good results obtained by the 
use of roentgen ray over those seen when 
radium was used, but the results are at 
least as satisfactory. 


DISCUSSION 


There are several good ways of treating 
hemangiomas, but we think that not 


enough attention has been given to the use 
of the roentgen ray in the care of this con- 
dition. When this is employed, however, 
it seems logical to use the apparatus which 
(1) gives relatively soft rays, (2) can be 
used at short distances to reduce depth 
dose per cent and increase intensity, and 
(3) is flexible. Medium-voltage shock- 
proof apparatus satisfies the first two of 
these conditions, but the flexibility is dif- 
ficult to attain. High-voltage roentgen 
irradiation has also been used with suc- 
cess (6, 18). We wish merely to stress 
that, in our hands, short-distance roentgen 
irradiation gives at least as good results 
as does the use of radium plaques in the 
treatment of these lesions. 


CASE REPORTS 


The following case reports illustrate the 
results obtained in one case treated with 
radium plaques and two cases where we 
found it much simpler to use the Chaoul 
tube. Adequate application of molded 
plaques in Cases 2 and 3 would have been 
difficult—almost impossible for the neck 
and scalp lesion in Case 3. 
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IRRADIATION TREATMENT OF CAVERNOUS HEMANGIOMA 


Fig. 4. Case 3: 


Case 1: S. E., a baby girl three months old, was 
seen for the first time in the University Hospital on 
Nov. 28, 1932, with the lesion shown in Fig. 1-A. 
It had been noticed at birth but was then only one- 
half the present size. Five weeks before admission, 
the home physician had injected alcohol and carbolic 
acid and ulceration appeared after three weeks. 
The lesion was 7 X 9 cm. in diameter. Between 
Nov. 29, 1932, and Feb. 1, 1934, the lesion was 
treated ten times with radium plaques at 2 mm. 
distance, with dosages varying from 5.7 to 8.0 mg. 
per sq. cm. of irradiated surface. It regressed 
satisfactorily, as can be seen in Fig. 1-B. 

Case 2: J. A., a four-month-old boy, was seen 
for the first time on July 11, 1938, with typical 
hemangiomas of the left preauricular region and 
lower lip, as indicated in Fig. 2-A. In addition to 
these visible lesions, he had a hemangioma of the 
larynx, for which tracheotomy was thought neces 
sary. Between July 11, 1938, and Dec. 1, 1939, he 
was given seven treatments with the Chaoul contact 
tube, mainly at 5 cm. distance and with doses of 
either 300 or 400 roentgens. Small areas of excess 
color were then removed with carbon dioxide snow. 
The results to date are shown in Fig. 2-B. On 
Dec. 30, 1938, the larynx was given 400 roentgens 
with 133 kv. and a 3-cm. cone at 22.5 cm. distance. 
The inherent filtration of the tube is about 0.2 mm. 
Cu. On June 23, 1939, another treatment with the 
above factors, but with 300 roentgens, was given to 
the larynx. Direct laryngoscopy on Nov. 11, 1940, 
showed only some heaping up posteriorly in the 
subglottic region, but no active lesion. 

Case 3: L. W. This three-month-old girl was 
seen first in July 1937, with hemangiomatous 
lesions on the face and neck as illustrated in Fig. 
3. Through a lack of appreciation of the advancing 
nature of the neck lesion, only those on the face were 
treated at the first visit. Between July 1937 and 
November 1940, the nose and lips were treated ten 
times with the Chaoul tube, usually at a distance of 
5 cm. and with a dosage varying from 200 to 500 


Results of short-distance roentgen therapy 


roentgens. This was one of the first patients we 
treated by this method and the initial doses were 
therefore perhaps too conservative. The lesion on 
the neck advanced rapidly and treatment to this area 
was begun in November. Five treatments varying 
from 300 to 500 roentgens were given to the advanc- 
ing border with overlapping fields. No treated area 
ever showed evidence of reaction. Figure 4 illus- 
trates the appearance of the treated areas on March 
26, 1941. 


SUMMARY 


Two series of unselected cases of heman- 


gioma are presented. The first consists of 
95 cases treated by radium alone, in the 
form of plaques, at 2 mm. distance. The 
results are shown in Table I. The second 
series, made up of 49 consecutive unselected 
~ases treated by short distance ‘‘contact”’ 
roentgen rays is also presented and the 
results are indicated in Table II. Slightly 
better results obtained with roentgen ray 
are probably of no great significance, but 
we think that where the apparatus is avail- 
able, the physical characteristics of the 
roentgen rays, the short treatment time, 
and the flexibility of the apparatus com- 
mend it for use in the treatment of these 
lesions. 
University Hospitals, State University of Iowa 
Iowa City, Iowa 
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Use of Over-Penetrated Film Technic in Diagnosis of Cavities’ 


STEPHEN N. TAGER, M.D.? 
Champaign, Illinois 


on the radiology of tuberculosis re- 
veals a failure to stress the value of the 
over-penetrated film technic in determin- 
ing the presence of cavitation in the lung. 
The recent emphasis has been on lamin- 
agraphy, tomography, or sectional radiol- 
i.e., radiology of the body in plane 


\ N APPRAISAL of the recent literature 


ogy, 


Fig.1. A. 


Patient was a white male, age 37. 
hemorrhage in 1941. 


sections. This procedure, in itself of great 
value, complements routine chest technic. 
It still has, however, the tremendous dis- 
advantage of expense, being almost pro- 
hibitive in cost because of the number of 
films required. 

In sectional radiography, an image of a 
thin section or “‘slice’’ of the chest is ob- 
tained on the film, by causing the film 


* Accepted for publication in April 1942. 
* Former Associate Roentgenolozist, Riverside Hos- 


pital, New York City. Now Director of Roentgenol 
ogy, Burnham City Hospital, Champaign, Illinois 


holder and x-ray tube to move synchron- 
ously. Other planes of the thorax, being 
“out of focus” at the time, produce only a 
diffuse blurring. Sections to be portrayed 
may be selected. This technic may be of 
help in demonstrating certain lesions, such 
as cavities, which in the conventional 
method are obscured by overlying fibrosis 


; Routine chest film, showing irregular parenchymal infiltrations in both upper lobes, not clearly 
delineated. B. Over-penetrated film, showing well defined cavities. 
Onset in November 1937, with productive cough and loss in weight. 


Fatal 


or other densities. The images, however, 
are seriously lacking in detail and may be 
distorted. One can easily understand how 
many sections must be taken to determine 
at which level the cavity is best delineated. 
Cellarius (1) warns against over-emphasis 
on this procedure and demands most 
searching judgment in the matter of its 
application. Kraft (3) concedes that in the 
majority of cases, cavities can be recog- 
nized on the Bucky film. He also states 
that for a proper evaluation of the layer 
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Fig. 2. A. Routine film showing markings in right upper lobe suggestive of honeycombing. B. Over-pene- 
trated film. Note medium-sized cavity with definite honeycomb infiltration 

Patient was a negro male, age 21. Onset in 1939 with productive cough. Thoracoplasty was refused. Pneu- 
mothorax failed several times. 


Fig. 3. A. Routine film showing extensive fibrocaseous infiltrations in right lung field. B. Over-penetrated 
film demonstrating numerous medium-sized areas of cavitation in right lung field 

Patient was a male of the yellow race, admitted in July 1941, with productive cough, hemoptysis, dyspnea, and 
generalized weakness. Temp.101°. Death in August 1941 








OVER-PENETRATED FILM TECHNIC IN DIAGNOSIS OF 
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Fig. 4. A 


Patient was a negro male, age 21 
crush Feb. 21, 1941. 


technic (laminagraphy) information must 
come first from the routine chest film, 
followed by the Bucky film. 

Other methods of chest examination 
employ contrast substances introduced by 
bronchial instillation. This technic is also 
open to objection. The administration -of 
the dye is difficult, and, in any event, an 
over-penetrated film technic is required. 

Stereoscopic films of the chest, valuable 
in indicated cases, are certainly valueless 
in the studies of massive fibrosis or infil- 
tration. 

For routine and survey studies, the 
standard chest technic recommended by 
the National Tuberculosis Association is 
best. If cavities are suspected, however, 
this standard technic is inadequate. The 
cases selected demonstrate this conclu- 
sively. In view of these objections, the 
Over-penetrated film technic deserves 
greater emphasis than ever. 

At the Riverside Hospital, a 350-bed in- 
stitution of the Department of Hospitals 
in New York City, devoted principally to 
the care of the tuberculous patient, thou- 


Routine film showing pneumothorax on right side and a possible cavity on the left. B. 
penetrated film showing large cavity adjacent to left hilum. 
Onset with productive cough, loss of weight, and night sweats 


CAVITIES 


Over- 


Phrenic 


sands of cases of tuberculosis of the chest 
are seen, in all stages. Not possessing a 
laminagraph machine, we have employed 
with considerable success a very simple 
over-penetration technic for determining 
the presence of cavities. This technic is 
used only on the recommendation of the 
radiologist when the routine chest film 
fails to give a definite answer to the ques- 
tion, “Are cavities present?’ For ex- 
ample, the presence of a massive area of 
cloudy veiling in one lung field may ob- 
scure a cavity. Similarly, with dense 
fibrosis or extensive infiltrations, over- 
penetration is necessary. 

Cavity formation in pulmonary tuber- 
culosis is prognostically a serious sign. 
Its recognition at the proper time naturally 
increases the chances for cure. Conse- 
quently, as thorough an analysis as is 
possible must be made initially to safe- 
guard the patient’s best interests. 

Eschbach (2) cites Sergent, Kourilsky, 
and Gessen as emphasizing the fact that 
the view of a homogeneous veiling without 
visible cavitation does not rule out the fact 
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Fig. 5. A. 
toward left lung. B. 

Patient was a negro woman. 
increased cough and expectoration 
plasty 


that cavities may still exist. These authors 
presented six cases in which a double or 
even a quadruple exposure was used. 
Krivinka (4) reports a case of apical cavi- 
tation which was demonstrated by over- 
penetrated film technic. Recent American 
literature, however, has failed properly 
to evaluate this method. With this in 
mind, a series of cases has been reviewed 
in which this simple technic was used. 
The factors for the routine chest studies 
and over-penetrated film studies are as 


follows: 
Over-Penetrated 


Factors Routine Film 
Kv. 75-85 50-60 
Ma. 100 100 
Time 1/19 second 1/, to 1 second 
Distance 72” 40” 
Bucky-grid ratio 5-1 
Rectification Mechanical Mechanical 


One will note that the Bucky grid is util- 
ized. The term “Bucky film’’ can be con- 
sidered synonymous with ‘‘over-penetrated 
film’’ in our terminology. 

Inasmuch as the primary emphasis in 
this article is upon the use of the over- 
penetrated film technic in the detection of 
cavitations, a study of case histories is 


STEPHEN N. TAGER 
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Routine film showing dense fibrous markings throughout left lung field. 


Onset in 1931 with loss of weight and productive cough. 
Pneumothorax advised in 1941 but given up after four attempts. 
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Mediastinum retracted 
Over-penetrated film revealing medium-sized cavity in left upper lobe. 


Loss of voice in 1940; 
Thoraco- 


fundamentally unimportant. The details 
included in the legends serve to show that 
from a clinical and laboratory standpoint, 
the presence of tuberculosis was confirmed. 
In every instance sputum examinations 
were persistently positive for tubercle 
bacilli. According to James Alexander 
Miller (5), “‘the demonstration of tubercle 
bacilli is the absolute and unimpeachable 
evidence of the tuberculous nature of the 
lesions.”’ 

It must be conceded that cavitation has 
not been revealed in all cases where the 
over-penetrated technic was employed. 
In these cases the possibility is equal that 
cavitation may or may not be present. In 
the latter event, laminagraphy would be 
equally unsuccessful. We make no at- 
tempt to compile and evaluate statistics 
as to percentage of cavitations discovered 
with various technics. The procedure to 
be followed, 7.e., the routine film, the over- 
penetrated film, the laminagraph, is essen- 
tially the same regardless of statistics, and 
must be observed routinely by every care- 
ful worker. In most American institutions 
and private offices throughout the country, 

















Fig.6. A. Routine film showing cavity in left central lung field and questionable cavitation in left upper lobe 
B. Over-penetrated film revealing numerous areas of cavitation in left upper lobe, of medium to large size 

Patient was a negro male admitted in April 1940, complaining of night sweats, productive cough, chest pain, and 
dyspnea. Pneumothorax refused until February 1941. Death in February 1941, with extensive hematogenous 


spread 
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Fig.7. A. Routine film showing encapsulated pleural effusion on the left and fibrocaseous infiltration in left 
upper lobe B. Over-penetrated film. Note small area of cavitation in left upper lobe 

Patient negro male, age 30. Onset in 1936 with left-sided pleural effusion, productive cough, and weight loss 
nod tinged sputum in October 1940. Aspiration of fluid from chest in December 1940. Pneumothorax deemed 
madvisable 
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Fig. 8. A. Routine film showing dense fibrotic markings in upper half of right lung field. B. 
Note small elliptical cavitation in right upper lobe, surrounded by fibrocaseous infiltration 


trated film. 


Patient was a negro woman, age 44, with two months’ history of cough and expectoration. 


mothorax at first refused; accepted in October 1941. 


the benefits of the over-penetrated film 
technic are easily available to the roent- 
genologist, whereas laminagraphy, by rea- 
son of its prohibitive expense, is not. 

The object of this study is not to evalu- 
ate any technic statistically, but to bring 
to the attention of others a method that 
has been found useful, in the hope that it 
will not be too casually dismissed. In the 
words of Osler, “Be not the first to take up 
the new nor the last to discard the old.”’ 


SUMMARY 


1. The advantages and disadvantages 
of the various radiological technics for 
chest examination, including laminagraphy, 
are enumerated. 

2. The indications for use of the over- 
penetrated film technic are stated. 


October 1942 


Over-pene- 


Temp. 101°. Pneu- 


3. Films are reproduced showing cavi- 
tation in the tuberculous lung as demon- 
strated by the over-penetrated technic. 

4. The place of this technic in modern 
radiological practice is evaluated. 


Note: I wish to express my thanks and appreci- 
ation to Charles Gottlieb, M.D., Director of Radi- 
ology at the Riverside Hospital, for permission to 
study the cases herewith presented, and for his 
generous advice and encouragement. 


Burnham City Hospital, Champaign, Ill 
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Attempt at Roentgenographic Visualization of the 
Thoracic Duct and Cisterna Chyli 
Theoretical Considerations and Preliminary Observations’ 


DANIEL KORNBLUM, M.D. 
New York, N. Y. 


0 RECORD of an attempt at roentgeno- 
N graphic visualization of the thoracic 
duct and cisterna chyli has been found 
in the literature. Yet demonstration of 
these structures on the x-ray film might 
prove of value in the diagnosis of medias- 
tinal lesions, as well as yield information 
on the physiology and abnormalities of 
lymph flow. This study is presented to 
prevent needless duplication of effort by 
other workers who might attempt such 
demonstration. 


THEORETICAL CONSIDERATIONS 


A large portion of the fats absorbed 
from the intestine passes through the lac- 
teals and the thoracic duct. It occurred to 
the author that following ingestion of io- 
dized oil, sufficient concentration of iodine 
might be obtained in the thoracic duct and 
cisterna chyli to make possible roentgeno- 
graphic visualization of these structures. 
Several problems were considered in order 
to determine the validity of this concep- 
tion. 

Anatomy (5): The thoracic duct, which 
is the main trunk of the lymphatic system, 
receives all the lymphatics below the dia- 
phragm. At its origin, which is usually 
opposite the twelfth thoracic vertebra, 
there is frequently a dilated portion known 
as the cisterna chyli (or receptaculum 
chyli). The duct is from 4 to 6 mm. in 
diameter. It passes through the aortic 
opening in the diaphragm, then inclines to 
the right and passes upward between the 
aorta and the azygos vein to about the 
fourth, fifth, or sixth thoracic vertebra, 
where it bends to the left and, continuing 
upward, passes over the apex of the left 
lung. It then curves downward to open 


' Accepted for publication in June 1942. 


into the left subclavian vein. By placing 
an opaque catheter in the thoracic duct of 
a cadaver, it was observed that the best 
view for demonstrating the lower portion 
of the duct was the anteroposterior left 
oblique with 30° rotation. The lateral 
view was also satisfactory. 

Digestion and Absorption of Iodized Oil: 
Iodized oils generally pass through the 
stomach unchanged (1). In the small in- 
testine, according to Metzger (8) and 
Winternitz (13), iodine is not separated 
from the oil. Iodized oil is absorbed in the 
intestine (6, 7, 13), but there is no infor- 
mation as to whether it enters the lacteals 
or the blood vessels. One may only as- 
sume that it traverses the lacteals as do 
non-iodized oils. This assumption is sup- 
ported by evidence (4) that fats absorbed 
in large particles or those having heavy 
molecular weights enter the thoracic duct. 
Iodized oils have a high molecular weight. 

As most authors agree that fine emulsi- 
fication of fat increases its absorption, the 
iodized oil used in this study was care- 
fully emulsified. Since glycerophosphoric 
acid increases absorption of fats (12), 
elixir of glycerophosphates was given pre- 
vious to administration of the iodized oil in 
some cases. Iodipin (iodized sesame oil) 
rather than any other halogenated, highly 
absorbable fat or related compound was 
selected for use because of its frequent men- 
tion in the literature and its relatively low 
toxicity. Because of the war, however, 
lipiodol (iodized poppy seed oil) had to be 
substituted in the emulsion after the first 
four observations. Brominized oils, al- 
though less viscous and more easily emul- 
sified (10), were not used because nothing 
could be found in the literature concerning 
their absorption. There seemed to be no 
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advantage in feeding halogenated fatty 
acids since fatty acids are readily formed 
by lipase in normal persons. 

Toxicity of Iodized Oil: From evidence 
in the literature, it was decided that as 
much as 50 gm. of iodized oil could be 
given with safety. Winternitz (13) re- 
ported the oral administration of 390 gm. 
of iodipin in ten days, an average of 40 
gm. daily in two doses, without the produc- 
tion of iodism. Lesser (6) found that 30 
gm. of 25 per cent iodipin could be taken 
without ill effects. Dogs have been fed 
6.75 c.c. of campiodol (iodized oil of rape- 
seed) per kilogram of body weight without 
unfavorable results (2). 

Concentration of Iodine in the Duct: 
Calculations too long to enter into here in- 
dicate that a minimum iodine concentra- 
tion of about 0.5 per cent in the thoracic 
duct and 0.2 per cent in the cisterna chyli 
is necessary to distinguish these structures 
on the film. These figures do not take into 
account the effect of scattering and lack of 
sharpness, both of which would increase 
the amount of iodine necessary. 

Munk and Rosenstein (9) found in a pa- 
tient with a chylous fistula that the total 
fat concentration in the lymph of the thor- 
acic duct reaches about 3 per cent four to 
six hours after feeding as little as 17 gm. 
of fat. Feeding larger quantities did not 
materially increase this concentration. If 
this level is reached with oil containing 40 
per cent iodine, there would be 1.2 per 
cent iodine in the duct. This quantity 
should permit visualization of the duct, 
since cellophane tubes 4 mm. in diameter, 
filled with 1 per cent iodine solution and 
placed in water, could easily be distin- 
guished on the x-ray film. Because of the 
greater size of the cisterna chyli, it should 
be demonstrated more easily than the duct. 


STUDIES WITH IODIPIN 


Several roentgen films of the chest were 
made of two normal persons three and one- 
half to six hours after administration of a 
single dose of 25 gm. and 50 gm., respec- 
tively, of 40 per cent iodipin. The thoracic 
duct was not visualized. A single film of 
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the abdomen of each individual in the sy- 
pine position four hours after ingestion of 
the iodized oil failed to reveal the cisterna 
chyli. The iodized oil was shown in the 
small intestine; none was present in the 
stomach nor in the large bowel. 

In two additional normal subjects 150 
c.c. of an emulsion’ of iodipin 40 per 
cent was administered, preceded by one- 
half ounce of elixir glycerophosphate. 

The first subject drank the emulsion in 
one dose. He experienced some nausea, 
but no vomiting. Roentgenograms of the 
abdomen and chest were made at hourly 
intervals up to six hours. Neither the thor- 
acic duct nor the cisterna chyli was visual- 
ized. A large part of the emulsion was 
retained in the stomach during the entire 
period, and only small quantities of the 
oil had entered the small intestine. None 
of the oil was seen in the large intestine. 

Because of the gastric retention, the next 
subject was given the emulsion intraduo- 
denally by means of a Miller-Abbott tube. 
Roentgenograms of the chest and ab- 
domen were made at hourly intervals up to 
six hours. In the two-hour chest film (Fig. 
1) a linear band of increased density could 
be traced from below the aortic arch an- 
terior to the spine, upward and to the left 
across the arch and spine, being lost to 
view two segments above the arch. It was 
12 cm. long and 5 cm. wide, and its edges 
were scalloped. The cisterna chyli was 
not visualized. Films of the left apical 
region were not made at this time. Struc- 
tures similar to the thoracic duct or cis- 
terna chyli were not visible on any of the 
other films. The contrast substance did 
not reach the large intestine. 

None of the four subjects showed any 
signs of iodism following a preliminary test 
dose of 3 c.c. of Lugol’s solution. In the 
first two cases a peculiar swelling sensation 
about both parotid glands and a slight 
soreness of the throat were noticed about 


2 The formula, prepared through the courtesy of 
Merck & Co., Inc., Rahway, N. J., is as follows: 


Iodipin 40%....... 125 c.c. 
Sucrose U.S. P.. . 50 gm. 
Fresh lemon juice... . .125 c.c. 
Oil of peppermint 10% in 95% alcohol. . . 0.6 cc. 
Gelatin solution 2%.............-- g. s. ad 500 ce, 















ROENTGEN VISUALIZATION OF THORACIC DucT AND CISTERNA CHYLI 


Fig. 1. Chest film in the left oblique 
anteroposterior position (upright), two 
hours following intraduodenal administra- 


tion of emulsion, showing the linear shadow coursing from below the aortic arch 


upward obliquely across the shadow of the 


three hours after the ingestion of the io- 
dized oil. These symptoms disappeared in 
about twenty-four hours. Except for the 
nausea experienced by the third subject 
there were no untoward reactions. 


STUDIES WITH LIPIODOL 


Visualization of the duct was attempted 
in a series of 8 patients selected from the 
medical wards of Welfare Hospital.* The 
first 6 were free of extensive disease in 


* Facilities for studying these patients were afforded 


by the Third (New York University) Medical Division, 
Welfare Hospital, Welfare Island, N. Y. 


spine toward the left apical region. 


the chest. The diagnoses and ages of these 
6 subjects are listed in Table I. The other 
2 had decompensated cardiac disease and 
were chosen in the hope that there might be 
dilatation of the thoracic duct because of 
the presence of increased venous pressure. 

Each patient received 150 c.c. of an 
emulsion* containing 50 gm. of lipiodol 
40 per cent, injected through a Miller- 


* This formula, prepared through the courtesy of E. 
Fougera & Co., New York, N. Y., and Merck & Co., 
Inc., Rahway, N. J., is as follows: 

Lipiodol 40% 

Gelatin solution 2°% 


125 c.c. 
.q. 8. ad 500 c.c. 
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TABLE I: 


Diagnosis 


Tabes dorsalis 

Laennec’s cirrhosis (?) 

Arteriosclerotic heart disease 
(compensated) 

Hemiplegia 

Hemiplegia 

Syphilitic heart disease (com- 
pensated) 


Abbott or Levine tube into the duo- 
denum. The emulsion was well shaken by 
hand and warmed to body temperature 
immediately before injection. The mix- 
ture, when used, was one to three months 
old, but it showed no signs of deterioration 
and never exhibited any free iodine when 
tested with starch water. No untoward 
reaction was experienced except in Case 1, 
in which abdominal cramps, a few loose 
bowel movements, and occasional vomiting 
occurred on the evening following the in- 
jection. This patient was quite well the 
following morning. 

Each of the 8 subjects was given one 
tablespoonful of the formula two days be- 
fore examination to exclude hypersensi- 
tivity to iodine and to poppy seed oil. 
Cases 1 to 3 received two teaspoonfuls of 
elixir glycerophosphate every four hours for 
four doses preceding the injection of the 
emulsion. Five ounces of the elixir (with- 
out strychnine) were given to Cases 4 to 6 
in one dose through the duodenal tube one 
hour before the lipiodol emulsion was in- 
jected. Cases 7 and 8 received no glycero- 
phosphate. Paregoric (3 ii) was adminis- 
tered to patients 2, 3, and 4 either through 
the tube or by mouth, about one-half hour 
previous to the oil injection. This was 
done to prevent unduly rapid movement of 
the iodized oil through the small intestine. 
In Cases 5 and 6, three hours after the 
emulsion was administered, a pressure pad 
was applied over the left supraclavicular 
fossa in the hope that compression of the 
subclavian vein would result in dilatation 
of the thoracic duct to help visualization. 
The pad was firmly applied and held in 
place by adhesive for two hours. 
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RESULTS OF BLoop Fat DETERMINATIONS 


Ratio of 
Maximum to 
Fasting 
Level 


Total Lipoids, Mg. % 


4to4'/, 
hrs. 


410 488 477 
532 551 531 
719 657 677 


ltol'/, | 2to2'/, 
hrs hrs. 


560 
662 
836 


546 551 
730 689 
847 782 


Films of the chest and abdomen were 
taken in each case immediately after the 
oil injection and at hourly intervals there- 
after up to six hours. All the chest films 
were taken in the horizontal position with 
the Bucky diaphragm except those in the 
first two cases, which were taken upright 
at a distance of 6 feet. In none of the 
chest films of the 8 patients was there 
any linear density which could be recog- 
nized as the thoracic duct. The few linear 
shadows at first thought to be suggestive 
were upon closer examination believed to 
be blood vessels, edges of the scapula, or 
other normal streakings. The abdominal 
films showed no signs of the cisterna chyli. 
In contrast to those subjects who received 
iodipin, all 8 cases showed considerable 
quantities of iodized oil in the large intes- 
tine. 


ABSORPTION OF THE IODIZED OIL 


To evaluate absorption of the lipiodol 
emulsion, total lipoids in the blood were 
determined (11) in Cases 1 to 6 preceding 
the oil administration and at intervals of 
an hour or one and one-half hours for six 
hours thereafter. The results (Table 1) 
suggest that some iodized oil was absorbed 
from the intestine in at least 4 of the 
cases. The only comparable figures found 
in the literature were those of Hejda (3), 
who fed 50 gm. of butter to 7 adult pa- 
tients. He found that the ratio of the 
maximal lipemia to the fasting level varied 
from 1.27 to 1.35, averaging about 1.3, 
and occurring uniformly about four hours 
after the meal. In the 6 cases studied here 
there was no uniformity noted in the time 
of occurrence of maximal lipemia. The 
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ratios of the maximum to the fasting levels 
(Table I) were, with one exception, some- 
what lower than those found by Hejda. 
Definite effects of the glycerophosphate or 
paregoric upon the blood fat changes were 
The pressure pad had no 

No correlation was ob- 


not observed. 
apparent effect. 


served between the extent of the residue in 
the colon and the level of the lipemia. 


OBSERVATION WITH 
TETRALIODOPHENOLPHTHALEIN 


Evidence has not been found in the lit- 
erature that tetraiodophenolphthalein or 
other well known iodized compounds are 
absorbed into the lacteals. Nor has there 
been mention of attempted visualization 
of the thoracic duct following oral admin- 
istration of a drug used for gallbladder 
visualization. One subject was given or- 
ally 8 gm. of tetraiodophenolphthalein 
in two doses two hours apart. Chest and 
abdominal films were taken at hourly in- 
tervals up to four hours. No evidences of 
the thoracic duct or cisterna chyli were 
obtained. 


COMMENT 


The linear structure on one of the films 
of the only subject receiving iodipin intra- 
duodenally conforms to the anatomical 
configuration and position of the thoracic 
duct. Its appearance earlier than would 
be expected from Munk and Rosenstein’s 
figure of four to six hours may be explained 
by the use of the intraduodenal method 
instead of the oral route employed by those 
authors. However, further observations 
with lipiodol emulsion did not yield similar 
shadows and thus failed to confirm the 
structure as a portion of the thoracic duct. 
This failure may have been due to the 
inconstant and perhaps relatively low 
absorption of the lipiodol emulsion as sug- 
gested by the blood fat studies and the 
not inconsiderable colonic residues. 


CONCLUSION 


Theoretical considerations indicate the 
possibility of visualizing the thoracic duct 
and cisterna chyli on the roentgenogram 
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following enteral administration of iodized 
oil. 

In 1 out of 12 subjects studied following 
administration of iodized oil, a shadow con- 
forming to the anatomic position and size 
of the thoracic duct was observed in an x- 
ray photograph of the chest. 


The author acknowledges with thanks the able 
assistance of Marcelle Schubert, Ph.D., in the 
chemical aspects of this problem. 

The author expresses his thanks to the Research 
Committee of Welfare Hospital for permission to 
conduct this survey in Welfare Hospital, and to 
Dr. J. Murray Steel, Director Third (N. Y. U.) 
Medical Division, and Dr. Henry K. Taylor, Di- 
rector of Department of Radiology, for their interest, 
encouragement, and suggestions. 
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Roentgen Therapy of Hypertrophic Scars and Keloids' 


A. F. HUNTER, M.D. 
New York, N. Y. 


gpecone ARE benign, often unencap- 
sulated, overgrowths of connective 
tissue which may be caused by traumatic, 
infectious, chemical, or physical agents. 
Clinical differentiation between keloid and 
hypertrophic scar is not always sharply de- 
fined, yet true keloid tends to progress and 
almost never regresses with time, while 
hypertrophic scar tends to regress. Both 
are of clinical importance because of the 
symptoms they may cause, because of their 
unsightliness, or finally because they may 
interfere with normal function. 

The mechanism of keloid and hyper- 
trophic scar formation has to do with a 
disturbance in the normal control of growth 
of connective tissue. The exact cause of 
this disturbance is still unknown. The 


degree of proliferation varies greatly in 


different individuals, and at different times 
in the same individual. 


LITERATURE 


Keloids are stated by Hazen (1) to have 
been first treated with roentgen rays by 
Albers-Schoenberg and Pusey. Wickham 
and Degrais, according to Daland (2), were 
the first to use radium in the treatment of 
keloid. 

Heidingsfeld (3) in 1909 pointed out that 
differentiation between true and false ke- 
loid is not possible on clinical or histological 
grounds, that the differentiation of keloid 
in general from scar is not possible on his- 
tological grounds, but that keloid and scar 
can be differentiated histologically from 
normal collagenous connective tissue. 
Pusey in discussion substantiates these 
points and states that there is no essential 
difference between hypertrophic scar and 
keloid. Herzog (4) discusses the histo- 


1 From the Department of Radiology of the Presby- 
terian Hospital and of the College of Physicians and 
Surgeons, Columbia University, New York, N. Y. 
Accepted for publication in July 1942. 


genesis of connective-tissue elements and 
their relationship to wound healing and 
speaks of the innate capacity of histiocytes 
to become fibroblasts. He cites anatomical 
investigations in stating that collagen and 
elastic or yellow fibers are probably both 
derived from the protoplasmic substance of 
fibroblasts and connective-tissue cells. 
Hodges (6) notes that, in spontaneous ke- 
loid regression, dilated capillaries and skin 
wrinkling have been observed, so that these 
changes are not necessarily due to roentgen 
rays. 

Bohrod (7) in the discussion of keloids 
and sexual selection quotes different au- 
thors as having found a negro to white 
ratio of from 14 tol to9tol. This author 
also mentions that keloids have been pro- 
duced by scarification in the puberty rites 
of certain primitive peoples and those who 
developed the largest keloids mated the 
earliest; thus keloid became the symbol 
of great fertility and the tendency per- 
petuated itself. Brenizer (8) advances 
the hypothesis that negroes may be more 
often lacking in a growth-restraining sub- 
stance than white persons. Geschickter 
(9) finds a disturbed bio-assay of gonado- 
tropic substance and estrin in keloid pa- 
tients while he, as well as del Giudice (10), 
quote others who feel that altered calcium 
metabolism may be a factor in keloid for- 
mation. 


TREATMENT 


That surgery with early postoperative 
irradiation is the best treatment is main- 
tained by Ashbury (11) and MacCollum 
(12). The latter distinguishes between 
burns with thick, unsightly scars and those 
with keloids. In the early treatment of 
burns, if large areas are allowed to ept 
thelialize without graft, the resultant scar 
is quite ugly and prominent. For simple, 
thick scars MacCollum recommends ade- 
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quate grafting or suturing without tension. 
He advises early postoperative roentgen 
therapy to restrain excessive proliferation 
of connective-tissue elements. For keloid 
MacCollum also urges irradiation against 
recurrence after operation rather than as 
treatment for existing keloid. 

Technic is discussed by Pfahler (13), who 
suggests that recent keloids require less 
irradiation and less filtration than older 
lesions. He advocates eight-tenths of an 
erythema dose to be repeated in three or 
four weeks, with 2 mm. aluminum filter. 


BIOLOGICAL CONSIDERATIONS 


A consideration of roentgen therapy 
effect on keloids and scars introduces a 
number of interesting problems. The bio- 
logical calibraticn of clinical irradiation 
efiect is based on the production of skin 
erythema. There is a definite ratio be- 
tween magnitude of erythema and magni- 
tude of histologic changes in the tissues. 
However, keloids and scars are treated 
by widely spaced suberythema doses. 


Despite this and despite the relatively low 
position of connective tissue and deriva- 
tives therefrom in the scale of tissue radio- 
sensitivity, remarkable clinical regression 


of keloid masses is observed. Dr. Stout 
of our Surgical Pathology Department 
reports that preoperatively irradiated ke- 
loids are indistinguishable histologically 
from unirradiated keloids. The biologic 
process which would account for clinical 
shrinkage of keloid tissue is not that of 
demonstrable cell destruction as in neo- 
plastic tissue subjected to heavier irradi- 
ation, but what the actual process may be 
is obscure. Tissue volume change on the 
basis of alteration in the capacity of the 
vascular bed of the irradiated field could 
not be a factor, since vascular change with 
small doses is transient in character and 
would hardly account for the irreversible 
direction of keloid regression. 

In the average patient none of the 
usual criteria for visible irradiation effects 
is fulfilled, that is to say, no erythema is 
produced and no residual skin change such 
as atrophy or hyperpigmentation results. 
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Furthermore, we speak of a dose of 1,600 
r given to a keloid over a period of one 
year, yet this dosage expression fails to con- 
sider the loss of irradiation effect between 
treatments and this 1,600 r is thus a vastly 
different amount of irradiation than 1,600 
r given fractionally on successive days. 


CLINICAL MATERIAL 


A study was made of the 931 clinic pa- 
tients with keloids or hypertrophic scars 
treated in the Department of Radiology of 
the Presbyterian Hospital (New York) 
from 1922 through 1941. They all had 
roentgen therapy, no radium being used 
for this purpose. Males predominated over 
females in the ratio of 2.5 to 1, and white 
predominated over colored patients in the 
ratio of 1.5 to 1. The average age of the 
entire group was 26. True keloid tend- 
ency was present in 5 per cent of all colored 
patients, and 1 per cent of all white pa- 
tients. Detailed statistical evaluation has 
not been possible since there are too many 
qualifying factors in any one grouping. 
During the past fourteen years (or since 
1928), our cases were handled in close co- 
operation with Dr. Jerome P. Webster and 
the members of his Plastic Surgery Serv- 
ice, and we are indebted to them for most 
of our closely observed material. 


TECHNIC 


Objectives of roentgen therapy are: (1) 
to make existing keloid or scar smaller, 
softer, flatter, and less conspicuous, (2) 
to relieve itching and burning, (3) to lessen 
contractures where motion is hindered, 
(4) to render thick scar tissue associated 
with contracture, and usually after a burn, 
softer, more pliable, and therefore more 
operable, and (5) to prevent recurrence 
after surgical excision. 

Our technic was instituted by Dr. Ross 
Golden, head of the Department of Radi- 
ology in the Presbyterian Hospital, and 
has been closely adhered to from the be- 
ginning. Dr. Maurice Lenz, since becom- 
ing Chief of the Radiotherapy Service in 
the Department of Radiology, has main- 
tained the original technic without modi- 
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Fig. 1. Case 1: 


Keloids resulting from infection (sternum) and pressure (axilla), 
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(A) before and (B) three years 


after treatment. 
A colored woman, 47 years old (Unit No. 411,263), was admitted with a keloid over the sternum, measuring 


4.0 X 9.5 cm. and elevated 0.6 cm., which resulted from squeezing a pimple seventeen years previously. 
was present in the right axillary fold, resulting from corset pressure. 
March 22 and April 30, 1934, resulted in softening of both. 
When last seen, in 1938, the lesions were satisfactorily flat and soft 


ments to each area was given. 


fication. In view of the number of pa- 
tients treated, and the satisfactory clinical 
results, the absence of a proved instance of 
untoward effect from irradiation would ap- 
pear to indicate in a convincing manner the 
safety of the method. 

The scar is outlined with ink or skin 
pencil, to make its margins easily visible, 
and the outline is traced with a lead pencil 
on semi-transparent paper laid over the 
area. The tracing paper is then placed on 
a flat sheet of lead foil of the proper size 
and the outline of the scar is transferred 
to the surface of the foil by retracing the 
pencil mark with a lead pencil. The area 
of the scar is then cut from the foil with a 
knife point and a pair of curved or straight 
scissors as required. The result is a shield 
tailor-made to fit the scar. The shield can 
then be laid on the scar to determine its 
accuracy. The margins of the shield should 
be 3 to 5 mm. from the margin of the ab- 
normal tissue. Small keloids arising from 
stay-suture scars can be included in the 
shield design in abdominal cases. 


Another 
Four roentgen treatments given between 
During fifteen months a total of twenty-eight treat- 


Routinely 200 r are applied at one sit- 
ting, using medium voltage (130 kv.p.) 


with 3 mm. aluminum filter. The target- 
skin distance and the size of the cone vary 
with the size of the area. A larger or longer 
area will require a larger cone and a longer 
target-skin distance to secure fairly evendis- 
tribution of the rays over the field. For 
some thin scars, low voltage (100 kv.p.) 
and no filter can be used and the dose ap- 
plied at one sitting reduced to 140 r. The 
above described dosage in r is approxi- 
mately half the quantity of rays necessary 
to produce a slight erythema when applied 
at one sitting. 

The treatment is repeated every two 
weeks for four sittings and then one or two 
months elapse before the series of four, at 
two-weekly intervals, is repeated. Not 
more than four series are given in one 
year. The resolution of the scar tissue 
takes place very slowly and considerable 
time must elapse before the result of a 
series of treatments can be determined. 

The first subjective evidence of improve- 








Fig. 2. Case Post-traumatic keloid of six years’ duration, (A) before and (B) after treatment. 


A 13-year-old white boy (Unit No. 508,188) suffered an abrasion of the right shoulder in 1931, at the site of which 
a painful mass gradually developed. In February 1937, he appeared with a pinkish, freely movable mass measur- 
ing 2.2 X 1.5cm.and elevated 0.4cm. Between Feb. 13, 1937, and Feb. 19, 1938, he received thirteen treatments. 
Improvement was noticed after the first six. In March 1938, the scar was flat. It was still satisfactory when last 
seen, in 1941. A keloid at the vaccination mark also responded very well. 


9. 


Fig. 3. Case 3: Keloid in an operation scar, (A) before and (B) after treatment. 
A 47-year-old colored woman (Unit No. 482,098) was referred for treatment of a five-months old posthysterec- 
tomy scar, which was uniformly elevated and thickened. Between November 1936 and August 1937 she re- 
ceived 16 treatments, resulting in complete flattening and satisfactory softening of the lesion. 
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Fig. 4. Case 4: Scar of the left side of the face with distortion of the left palpebral fissure resulting from a burn, 
; : ; (A) before and (B) after treatment. 
A 19-year-old white girl (Unit No. 228,643) fell against a radiator and burned the left side of her face and tem- 


poral region. 


the left eye were distorted. Between April 3 and July 29, 1931, the scar received eight treatments. 
On Oct. 8, 1931, the entire area was softer, relaxed, and pliable. 


was apparent after three sittings. 


On March 26, 1931, the wound was healed but the scar was thick and red and the soft tissues over 


Improvement 
The left 


palpebral fissure was only slightly narrower than the right and the epicanthus was very slightly drawn up. In 


March 1932, the result was so satisfactory that plastic surgery was not considered necessary. 


slight residual pigmentation was apparent. 


ment is relief of the itching and burning. 
The earliest objective evidence of resolu- 
tion of a keloid is slight wrinkling of the 
skin over it, demonstrated by pressing the 
skin surface together. As it flattens down 
and softens, it gradually loses its redness. 
If the scar is to be excised, two treat- 
ments are given, the second a few days 
before the operation. As soon as the 
stitches are out, postoperative prophylac- 
tic treatment is begun. A series of four 
treatments, as outlined above, usually 
suffices to prevent recurrence of keloid. 
Hyperpigmentation during the course or 
at the conclusion of treatment was present 
in 3 per cent of all patients, was always 
moderate in degree, and transient. Hyper- 
pigmentation is probably an indication of 
unusual sensitivity of the skin to the roent- 
gen ray. Telangiectasia was extremely 


rare in these cases and in the most notable 
instance was not of sufficient degree to 
interfere with healing after surgery. 


In October 1932, 


RESULTS OF TREATMENT 

Of the 931 patients, 258 lacked follow-up 
data, leaving a total of 673 classified as 
suitable clinical material. Of these 673 
patients, 588 were treated by roentgen 
therapy alone, while 85 were treated by 
roentgen therapy and surgery. The clini- 
cal results for roentgen therapy alone are 
demonstrated in Table I. 


CLINICAL RESULTS WITH ROENTGEN 
THERAPY ALONE 


TABLE I: 
Patients 


1. Keloids or scars made softer, smaller, flatter, 
and less conspicuous 


2. Contractures lessened 13 
3. Unsuccessful treatment 69 
Inadequate...... 19 
Radioresistant. . 34 
Irregular appointments. ... 12 
4. Prolonged latent period . 


5. Spontaneous regression. . 


588 

Table II demonstrates clinical results 
for roentgen therapy in combination with 
surgery: 





Vol. 3 











Ietober 1949 


burn, 


| tem- 
5 Over 
‘ment 
e left 
. In 
1932, 


“up 


73 
en 
by 
1i- 











ROENTGEN THERAPY OF HYPERTROPHIC SCARS AND KELOIDS 


Vol. 39 


Case 5: 


Fig. 5. 
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Keloids of the ear lobes recurrent after surgical removal, (A) before and (B) after roentgen and 


surgical treatment. 
A 37-year-old colored woman (Unit No. 498,190) was admitted to the clinic with keloids of both ear lobes which 


recurred larger than ever after surgical removal elsewhere. 
The first postoperative treatment was given two weeks after 


prophylactic treatments after excision of the scars. 
the operation. The keloids did not recur. 


TaBLE II: CurntcaL RESULTS WITH ROENTGEN 
THERAPY IN COMBINATION WITH SURGERY 
Patients 
1. Prophylactic roentgen therapy. .. 69 
Successful preoperative and postopera- 
tive treatment 37 
Successful postoperative treatment 
alone. . F 28 
Unsuccessful postoperative treatment 4 
2. Increased operability. . . | ae 
3. Modified treatment... 6 


COMMENT 

The great majority of patients (491 out 
of 588) had scars which became softer, 
smaller, flatter, and less conspicuous with- 
out any other treatment. Case 1 (Fig. 1) is 
an example of this group; infection caused 
the growth in an individual with a true 
keloid tendency. In Case 2 (Fig. 2) a simi- 
lar keloid resulting from injury responded 
satisfactorily, after remaining untreated 
for six years. In Case 3 (Fig. 3) the keloid 
occurred promptly in the scar after an ab- 
dominal operation. A thick scar on the 


face in Case 4 (Fig. 4) followed a burn, and 
the resulting distortion of the eye was so 


She received four roentgen treatments before and nine 


well relieved that plastic surgery was not 
necessary. 

A few patients (13 out of 588) had scars 
which impeded the motion of joints or 
which interfered with some function; the 
restriction was ameliorated by roentgen 
treatment with softening of the scar. A 
33-year old trumpet player, following an in- 
jury, developed a keloid of the lower lip 
which interfered with his occupation; seven 
treatments, begun six years after the in- 
jury, reduced the lesion so that the patient 
could play again, and the condition was 
still satisfactory five years later. In this 
group, also, satisfactory responses occurred 
in spite of the long duration of the condi- 
tion. 

Of the 65 patients with unsuccessfully 
treated scars, approximately half were 
either irregular in keeping appointments 
or failed to return for a sufficient number 
of treatments. The remainder received 
adequate treatment and were punctual; 
the reason their scars did not respond is not 
apparent. 


Fig. 6. Case 6: Preauricular keloid receiving preoperative and postoperative roentgen treatment: (A) befor 
treatment; (B) after treatment, showing a small keloid below the ear at the site of the plastic incision where onl 


It was excised at the age of six and recurred promptly 


postoperative irradiation was given. 
A 15-year-old colored boy (Unit No. 651,417) came to the clinic with 4 large preauricular keloid which developed 
In 1% 
Prompt post 


at the age of two years, following chickenpox. 
it was given four preoperative treatments, followed by excision and a Z-flap plastic procedure 


operative treatment was given but a small keloid developed under the ear in the scar produced by the plastic sur 


gery; this area had not received preoperative treatment 


aT 


Fig. 7. Case 7: Recurrent keloid successfully treated by excision and postoperative therapy only, (A) before and 
(B) after treatment 

A 28-year-old colored man (Unit No. 330,814) developed a large keloid following a carbuncle on the back of the 
neck. It had been excised elsewhere several times, with prompt recurrence. On admission, in February 1932, it 
was 4cm. in diameter and was elevated 1 cm. Postoperative prophylactic irradiation was begun and nineteen treat- 
ments were given to June 1, 1933. No recurrence of the keloid occurred to February 1938, when the patient 
was last seen. 
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Fig. 8. 


Case 8: An extensive burn scar which was made more operable by radio- 


therapy. A. Before treatment (March 16, 1936), the mouth is held open by the scar. 
B. After seven treatments (Sept. 10, 1936), the mouth can be closed. 

An 8-year-old white girl (Unit No. 480,081) came to the clinic with a four-months-old 
burn scar. The primary treatment had been tannic acid, and she spent three months 
in a hospital after the injury. The extensive scar covered the anterior part of the neck, 
the anterior trunk area, both axillae and arms to the antecubital region. There was a 
severe flexion contracture of the neck, the lower lip being held tightly down by a band 
which was more conspicuous on the left side. The axillary scars limited abduction of 
both arms to 60 degrees. The scars were complicated by superficial excoriations which 
required moist dressings and much attention before and after radiotherapy was started 
in May 1936. In July 1936, after four treatments, the cervical and axillary scars were 
softer; in September 1936, after seven treatments, improvement was marked. In 
November 1936, without further treatment, the surgeon wrote: “‘. . . great softening of 
tissues and more pliability, and one sees much more opportunity for using the tissues in 
the axillary web for repair. This would have been impossible before irradiation.’”’ The 
patient has had many plastic operations with satisfactory results and is still being fol- 


lowed 


In 11 patients, the period between the 
completion of treatment and the onset of 
improvement was so long that the relation- 
ship between irradiation and improve- 
ment is conjectural. 

Some keloids or hypertrophic scars re- 


gress spontaneously. A middle-aged col- 
ored woman, who was given 25 treatments 
for a two-year-old abdominal keloid, had 
a history of other keloids which flattened 
out spontaneously. Little is known about 
the natural life history of the untreated 


keloid. Prolonged observation of a large 
series of untreated cases would be necessary 
to determine the frequency and the time 
limits of this occurrence. 

As a general rule, fresh scars respond to 
irradiation better than older ones, but a 
statistical evaluation of the time factor 
cannot be given since, if anatomically sub- 
divided, this series would include over 
fifty subdivisions. Furthermore, it would 
hardly seem rational to compare the re- 
sponse of dog bite scars with posthysterec- 
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tomy keloids or thick painful scars after 
cholecystectomy. 


The outstanding symptoms, namely, 
itching, burning, and pain, often diminish 
before structural change in the scar or 
keloid can be detected. Symptomatic im- 
provement rarely occurs without structural 
improvement. 

Eighty-five patients (Table II) were 
treated by roentgen therapy in combina- 
tion with surgery. Prophylactic roentgen 
therapy was used in 69 cases; 37 receiving 
successful preoperative and postoperative 
irradiation, and 28 successful postopera- 
tive irradiation alone. In Case 5 (Fig. 5) 
large recurrent keloids of both ear lobes 
yielded to preoperative irradiation and 
resection followed by postoperative ir- 
radiation. In Case 6 (Fig. 6), following 
plastic surgery, a slight keloid developed 
in a portion of the surgical scar which had 
not been included in the preoperative but 
was included in the postoperative irradia- 
tion field. In Case 7 (Fig. 7) postoperative 
irradiation alone sufficed to prevent recur- 
rence of the growth in a keloid-susceptible 
colored man. 


In severe extensive scars which defy 
plastic surgery, the softening and increased 
pliability resulting from irradiation may 
enable the surgeon to give the patient 
considerable relief. In Case 8 (Fig. 8) se- 
vere extensive burn scars of the neck and 
trunk interfered with the movement of the 
arms and kept the mouth open; several 
roentgen treatments were followed by 
sufficient softening so that the surgeon suc- 
cessfully carried out several plastic pro- 
cedures which he felt would have been 
impractical before irradiation. 


In 6 instances a portion of the scar was 
treated by surgery and the rest by irradia- 
tion. For example, in posthysterectomy 
scars, large pedunculated keloids may 
develop in the suprapubic hair, while the 
rest of the scar is uniformly thickened and 
elevated. The pedunculated portion is 


best treated by excision and prophylactic 
irradiation, while the remainder can be 
dealt with by roentgen therapy alone. 
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SUMMARY 


The twenty-year experience in the 
Radiotherapy Department of the Presby- 
terian Hospital, in the treatment of keloid 
and hypertrophic scar, has been presented, 
Detailed statistical evaluation has not been 
possible because of heterogeneity of ma- 
terial, especially with reference to ana- 
tomical locations. 

Roentgen therapy alone, and in com- 
bination with surgery, has been a safe, ef- 
fective method of treatment resulting in 
flattening and softening of the scars, in im- 
provement of function, in relief of local 


symptoms, and in prophylaxis against 
recurrence. Failures were rare and remain 
unexplained 


The study of the material described 
above has raised a number of questions. 
We hope to investigate, in collaboration 
with Dr. Webster, the possibility of a basic 
biologic difference in the sensitivity of true 
keloid tissue and hypertrophic scar tissue. 
To this end, the irradiation of cultures of 
the two types of tissue may prove helpful. 
The possible superiority of one of the two 
methods of prophylactic irradiation re- 
mains to be determined; that is, whether 
preoperative and postoperative treatment 
is better than postoperative treatment 
alone. Such studies may yield some in- 
formation concerning the nature of the 
biologic reaction to irradiation which re- 
sults in the regression of keloids and hyper- 
trophic scar tissue. 
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UCAS, IN 1883, was the first to write 
L on a form of late rickets associated 
with albuminuria and to report several 
cases of this type. Fletcher, in 1911, 
clearly defined this condition, and since 
that time Parsons, Barber, Mitchell, Hunt, 
Ellis, Evans, and others have written ex- 
tensively on the subject. 


ETIOLOGY 


As to the etiology of renal rickets, there 
are two schools of thought. One group be- 
lieves that the primary etiologic factor is 
renal disease dating from birth or early 
youth, which may be the result of any of 
the following: 

1. Congenital deformity as a result of 
congenital hypoplasia of the kidney, cystic 
disease, congenital obstruction, or a con- 
genital functional failure of the vesico- 
urethral sphincter (Ellis and Evans), with 
either spasm or failure of relaxation as a 
consequence. 

2. An acquired postnatal obstruction of 
the urinary tract. 

3. Chronic interstitial nephritis, the re- 
sult of acute bacterial infection, especially 
streptococcic in nature, secondary either to 
a systemic or local infection which termi- 
nates in a chronic nephritis, as may happen 
in abscesses, diphtheria, scarlet fever, 
smallpox, tonsillitis, otitis media, sinusitis, 
pneumonia, bronchiectasis, skin infections, 
and other diseases. 

4. Syphilis, which is known to cause 
kidney pathology but not to be the cause of 
chronic interstitial nephritis. 

5. Urinary tract infection and calculi, 
inasmuch as they may cause chronic inter- 
stitial nephritis. 

Heredity is also mentioned, but is not 
believed to play any réle in the causation of 
renal rickets. On five occasions noted in 
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the literature, more than one case was 
found in the same family. 

The other school believes that renal 
rickets is due primarily to a pituitary mal- 
function, as such an origin would more 
easily explain dwarfism, polyuria, and in- 
fantilism, all of which are well recognized 
as pituitary-diencephalic in origin. This 
group of workers explains nephritis as a 
result of calcuria and phosphaturia. 


BLOOD CHEMISTRY 


The blood calcium is usually decreased in 
renal rickets, and the phosphorus increased. 
Mitchell says that the bone changes are due 
to renal retention of phosphates, which re- 
sults in an imbalance or deficiency of cal- 
cium and phosphates in the blood. The 
phosphates are not excreted in cases of renal 
damage, and a high accumulation of phos- 
phates in the intestinal tract results. The 
phosphates in the intestinal tract combine 
with calcium, thus preventing calcium ab- 
sorption and producing a depletion of cal- 
cium in the bones. At the same time the 
state of chronic acidosis resulting from 
renal damage puts a still greater demand 
on the body for alkalines, causing more cal- 
cium to be removed from the bones. Light- 
wood states that there are two factors 
controlling precipitation of calcium phos- 
phate, namely, the calcium-phosphate ratio 
and the hydrogenion concentration. Anin- 
crease in the calcium-phosphate ratio and a 
decrease in hydrogen ion concentration 
should bring about increased deposition of 
calcium. Parathyroid hypertrophy repre- 
sents an attempt to compensate for blood 
calcium depletion, and thus keep blood cal- 
cium elevated sufficiently to prevent tet- 
any. It has been shown that vitamin D 
and parathormone are capable of increasing 
calcium and phosphate concentration by 
further blood calcium depletion, and that 
both, if given in excess over long periods, 
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may bring about deposition of calcium in 
the tissues. 
PATHOLOGY 

In cases of renal rickets seen at autopsy, 
the kidneys are usually small, and may or 
mav not show a congenital deformity. The 
surface is granular and the number of 
glomeruli is usually reduced; the remain- 
ing glomerular capsules are thickened, and 
there is a marked increase in interstitial 
fibrosis. A varying degree of dilatation of 
the ureters and pelves may or may not be 
present. Ellis and Evans have reported 
that a large percentage of cases show vary- 
ing degrees of dilatation of the bladder, 
ureters, pelves, and calices. Nephrolithia- 
sis and nephrocalcinosis are rare findings, 
especially the former. 

Calcification of the arteries has been re- 
ported in six cases. Usually the calcifica- 
tion is in the larger arteries, but in our 
patient and in two other cases the smaller 
arteries were also involved. Likewise, cal- 
cification has been reported in the dura 
mater, the lungs, the endocardium, the 
peritoneum, the muscles, and skin, but 
these are unusual features. The para- 
thyroid glands are usually enlarged and 
show hyperplasia. Pappenheimer explains 
this finding on the ground of renal damage, 
and says that the degree of hyperplasia is 
proportional to the degree of damage to 
the kidneys. He found that reduction of 
renal tissue in young rats led to a marked 
increase in the volume of the parathyroid 
glands. 

The left ventricle was found to be hyper- 
trophied in a fairly large percentage of 
cases coming to autopsy. 

Bone lesions are described under the 
heading Radiology, below. 


SIGNS AND SYMPTOMS 


Renal rickets occurs, as a rule, in late 
childhood and apparently has no sex pre- 
dilection. The skin is usually dry, the 
weight low, the height below the average 
for the patient’s age, and the gait irregular, 
often waddling. The symptoms include 
polyuria, polydipsia, nocturia, anorexia, 


headache, nausea, and vomiting. The 
patients are for the most part mentally alert. 
The urine is of low specific gravity, and al- 
bumin is present in nearly all cases; casts 
of red and white blood cells may or may not 
be present. The phenolsulfonphthalein test 
is below normal; urea and non-protein ni- 
trogen are increased and carbon dioxide is 
decreased. The blood calcium is low and 
the phosphorus elevated. Muscular weak- 
ness is general. Bone deformities include 
deformity of the chest, with rachitic rosary ; 
swollen and irregular epiphyses; widening 
of the shafts; bossing in the frontal and 
parietal regions of the skull; genu valgum, 
this last being the most constant deformity. 


RADIOLOGY 


Parsons and Teall describe two types of 
skeletal changes in renal rickets: 

1. The rachitic type shows decaicifica- 
tion, with widening of the epiphyseal junc- 
tion spaces; saucer formation and cupping 
are not well marked. The epiphyses show 
a delayed time both of appearance and 
union. The diaphyses become widened. 

2. In the woolly type, in addition to de- 
calcification, the bone trabeculae are thin, 
and the metaphyses suggest ‘‘moth-eaten”’ 
bone. 

The skull shows changes similar to those 
of osteitis deformans, with thickening and 
separation of the tables, especially at the 
base of the skull. 

Fractures and slipped epiphyses may or 
may not be seen. 


LITERATURE 


Hunt, in 1927, reported one case of renal 
rickets and was able to find 53 recorded 
cases. These, added to reports found in the 
literature published in English since 1927, 
and our own case, presented below, give a 
total of 128 cases. 

The averages of the important clinical 
and laboratory findings in 75 cases of this 
series which were reviewed by us are as 
follows: 


Pe cides cnnk sucks ceeee omen ead 9.8 years 
PN cc ovtcnnce cade neeenne mae 5.7 
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UCAS, IN 1883, was the first to write 

on a form of late rickets associated 
with albuminuria and to report several 
cases of this type. Fletcher, in 1911, 
clearly defined this condition, and since 
that time Parsons, Barber, Mitchell, Hunt, 
Ellis, Evans, and others have written ex- 
tensively on the subject. 


ETIOLOGY 


As to the etiology of renal rickets, there 
are two schools of thought. One group be- 
lieves that the primary etiologic factor is 
renal disease dating from birth or early 
youth, which may be the result of any of 
the following: 

1. Congenital deformity as a result of 
congenital hypoplasia of the kidney, cystic 
disease, congenital obstruction, or a con- 
genital functional failure of the vesico- 
urethral sphincter (Ellis and Evans), with 
either spasm or failure of relaxation as a 
consequence. 

2. An acquired postnatal obstruction of 
the urinary tract. 

3. Chronic interstitial nephritis, the re- 
sult of acute bacterial infection, especially 
streptococcic in nature, secondary either to 
a systemic or local infection which termi- 
nates in a chronic nephritis, as may happen 
in abscesses, diphtheria, scarlet fever, 
smallpox, tonsillitis, otitis media, sinusitis, 
pneumonia, bronchiectasis, skin infections, 
and other diseases. 

4. Syphilis, which is known to cause 
kidney pathology but not to be the cause of 
chronic interstitial nephritis. 

5. Urinary tract infection and calculi, 
inasmuch as they may cause chronic inter- 
stitial nephritis. 

Heredity is also mentioned, but is not 
believed to play any réle in the causation of 
renal rickets. On five occasions noted in 
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the literature, more than one case was 
found in the same family. 

The other school believes that renal 
rickets is due primarily to a pituitary mal- 
function, as such an origin would more 
easily explain dwarfism, polyuria, and in- 
fantilism, all of which are well recognized 
as pituitary-diencephalic in origin. This 
group of workers explains nephritis as a 
result of calcuria and phosphaturia. 


BLOOD CHEMISTRY 


The blood calcium is usually decreased in 
renal rickets, and the phosphorus increased. 
Mitchell says that the bone changes are due 
to renal retention of phosphates, which re- 
sults in an imbalance or deficiency of cal- 
cium and phosphates in the blood. The 
phosphates are not excreted in cases of renal 
damage, and a high accumulation of phos- 
phates in the intestinal tract results. The 
phosphates in the intestinal tract combine 
with calcium, thus preventing calcium ab- 
sorption and producing a depletion of cal- 
cium in the bones. At the same time the 
state of chronic acidosis resulting from 
renal damage puts a still greater demand 
on the body for alkalines, causing more cal- 
cium to be removed from the bones. Light- 
wood states that there are two factors 
controlling precipitation of calcium phos- 
phate, namely, the calcium-phosphate ratio 
and the hydrogen ion concentration. Anin- 
crease in the calcium-phosphate ratio and a 
decrease in hydrogen ion concentration 
should bring about increased deposition of 
calcium. Parathyroid hypertrophy repre- 
sents an attempt to compensate for blood 
calcium depletion, and thus keep blood cal- 
cium elevated sufficiently to prevent tet- 
any. It has been shown that vitamin D 
and parathormone are capable of increasing 
calcium and phosphate concentration by 
further blood calcium depletion, and that 
both, if given in excess over long periods, 
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may bring about deposition of calcium in 
the tissues. 
PATHOLOGY 

In cases of renal rickets seen at autopsy, 
the kidneys are usually small, and may or 
may not show a congenital deformity. The 
surface is granular and the number of 
glomeruli is usually reduced; the remain- 
ing glomerular capsules are thickened, and 
there is a marked increase in interstitial 
fibrosis. A varying degree of dilatation of 
the ureters and pelves may or may not be 
present. Ellis and Evans have reported 
that a large percentage of cases show vary- 
ing degrees of dilatation of the bladder, 
ureters, pelves, and calices. Nephrolithia- 
sis and nephrocalcinosis are rare findings, 
especially the former. 

Calcification of the arteries has been re- 
ported in six cases. Usually the calcifica- 
tion is in the larger arteries, but in our 
patient and in two other cases the smaller 
arteries were also involved. Likewise, cal- 
cification has been reported in the dura 
mater, the lungs, the endocardium, the 
peritoneum, the muscles, and skin, but 
these are unusual features. The para- 
thyroid glands are usually enlarged and 
show hyperplasia. Pappenheimer explains 
this finding on the ground of renal damage, 
and says that the degree of hyperplasia is 
proportional to the degree of damage to 
the kidneys. He found that reduction of 
renal tissue in young rats led to a marked 
increase in the volume of the parathyroid 
glands. 

The left ventricle was found to be hyper- 
trophied in a fairly large percentage of 
cases coming to autopsy. 

Bone lesions are described under the 
heading Radiology, below. 


SIGNS AND SYMPTOMS 


Renal rickets occurs, as a rule, in late 
childhood and apparently has no sex pre- 
dilection. The skin is usually dry, the 
weight low, the height below the average 
for the patient’s age, and the gait irregular, 
often waddling. The symptoms include 
polyuria, polydipsia, nocturia, anorexia, 
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headache, nausea, and vomiting. The 
patients are for the most part mentally alert. 
The urine is of low specific gravity, and al- 
bumin is present in nearly all cases; casts 
of red and white blood cells may or may not 
be present. The phenolsulfonphthalein test 
is below normal; urea and non-protein ni- 
trogen are increased and carbon dioxide is 
decreased. The blood calcium is low and 
the phosphorus elevated. Muscular weak- 
ness is general. Bone deformities include 
deformity of the chest, with rachitic rosary ; 
swollen and irregular epiphyses; widening 
of the shafts; bossing in the frontal and 
parietal regions of the skull; genu valgum, 
this last being the most constant deformity. 


RADIOLOGY 


Parsons and Teall describe two types of 
skeletal changes in renal rickets: 

1. The rachitic type shows decalcifica- 
tion, with widening of the epiphyseal junc- 
tion spaces; saucer formation and cupping 
are not well marked. The epiphyses show 
a delayed time both of appearance and 
union. The diaphyses become widened. 

2. In the woolly type, in addition to de- 
calcification, the bone trabeculae are thin, 
and the metaphyses suggest ‘“‘moth-eaten”’ 
bone. 

The skull shows changes similar to those 
of osteitis deformans, with thickening and 
separation of the tables, especially at the 
base of the skull. 

Fractures and slipped epiphyses may or 
may not be seen. 


LITERATURE 


Hunt, in 1927, reported one case of renal 
rickets and was able to find 53 recorded 
cases. These, added to reports found in the 
literature published in English since 1927, 
and our own case, presented below, give a 
total of 128 cases. 

The averages of the important clinical 
and laboratory findings in 75 cases of this 
series which were reviewed by us are as 
follows: 
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Fig. 1. Both forearms and wrists, showing general- 
ized decalcification of bones, more marked in the 
metaphyseal regions (B), and calcification in arteries (A). 
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As to the urinary findings, 98 per cent of 
the cases showed albumin and decreased 
specific gravity. Pus was present in 50 per 
cent and casts were found in 23 per cent. 
In 48 of the 75 cases, or 64 per cent, fol- 
low-up observations were available. Of the 
48 patients, 75 per cent died of uremia, 12 
per cent of miscellaneous causes, 0.6 per 
cent of pneumonia, and ().4 per cent died 
postoperatively. 

Autopsies were done in 34 of the 74 cases, 
or 46 per cent. The kidneys were small in 
94 per cent, and showed decreased glomer- 
uli and increased interstitial fibrosis; 0.9 
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per cent had calcification in the kidneys 
and vessels, while 0.5 per cent had calcifi- 
cation in the skin and viscera. In only 33 
per cent was the status of the parathyroid 
glands specifically stated; of these, 88 per 
cent had hypertrophied and 12 per cent 
normal parathyroids. 


CASE REPORT 


History: A six vear old white be Vy Was admitted 
on April 18, 1941, with a note from the family physi- 
cian saying that he had found the patient to be suffer- 
ing from a disturbance of bone formation and severe 
anemia. The mother stated that the child’s chief 
complaint was weakness and a yellow discoloration 
of the skin of nine months’ duration. During this 
time he had gradually lost strength and weight, and 
for one week previous to admission had been too 
weak to stand. There were no other complaints. 

The patient had been born at term, had been 
spontaneously delivered, weighed eleven pounds at 
birth, and appeared healthy. He had been breast 
fed for two months, but because of poor weight-gain 
a change was made to cow’s milk. Orange juice and 
cod-liver oil were started at one year. The first tooth 
appeared at five months; the child began talking at 
one year, but did not walk until seventeen months 
old. At two years marked genu valgum developed 
and he was placed in braces; at four years the de- 
formity was corrected and the braces discarded. At 
three years he had hemorrhoids and mumps. At 
four years he had “‘pus on the kidneys.” At five, the 
tonsils and adenoids were removed. The child had 
always presented a feeding problem, and all his life 
had vomited at the least provocation, often at the 
mere sight of food. In spite of this, his mother said 
he was well nourished until the onset of the present 
illness nine months previously. 

The patient came from a farming family of low in- 
He had started to school and was doing well 
in the first grade. One sister was living and well 
The mother had asthma and low blood 
The father was well, There was no history of illness 
similar to the patient's among relatives. 

Physical Examination: The patient was fairly 
well developed, poorly nourished, and listless. He 
picked at his nose frequently. The skin was a pale 
brownish-yellow color and flabby. Blood pressure 
150/100; sclerae, clear white; conjunctivae, 
very pale; gums, pale. The teeth were clean and in 
good condition. There was a brownish pigmentation 
of the neck, darker than that of the rest of the body 

The chest showed a “pigeon breast’’ deformity. 
The voice and breath sounds were normal; no rales 
There 


come. 


pressure 


was 


were present; percussion note was resonant. 
was a soft systolic murmur heard at the apex; the 
apex beat was in the fifth interspace within the mid 
clavicular line, but was thrusting in character. The 
heart rate was 133 per minute. 
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The anterior abdominal wall was well relaxed. 
The liver and spleen were not palpable. No masses 
were felt and no areas of tenderness were located. 
There was no general or localized lymphadenopathy. 

The genitalia were normal infantile and the testes 
were descended. 

There was marked bilateral genu valgum, some 
what less on the left. In the skin over both calves, 
hard firm areas of bony consistency were felt, not 
fixed to the underlying tissues. 

Clinical Course: The patient gradually grew 
weaker. He received several blood transfusions and 
frequent infusions of glucose in saline. He vomited 
once or twice a day, after eating, and experienced 
nausea whenever he ate. About ten days after ad 
mission he complained of severe itching about the 
anal region, and, later, over the entire body, and be 
gan to bleed from the gums, which had become soft 
and boggy. He grew steadily weaker and died in a 
state of uremia on May 12, twenty-five days after 
admission. 

A Mosenthal concentration test, on April 26, 1941, 
vielded a maximum urine concentration of 1.005. A 
phenolsulfonphthalein test, on April 25, 1941, gave 
only 6 per cent excretion at the end of two hours. A 
retrograde pyelogram was made on April 30, 1941. 

The laboratory findings between April 18 and May 
6 were as follows: R.B.C., 2,210,000—1,500,000; 
hemoglobin, 47 per cent (6.8 gm.)-25 per cent; 
W.B.C., 7,500-15,000; platelets, 290,000; specific 
gravity of urine, 1.005; albumin, trace—negative; 
sugar, negative; microscopic study, negative; cul- 
ture, sterile; Wassermann, negative; N.P.N., 120 
200; urea, 195-180; creatinine, 7.4; COs, 18; glu 
cose, 129, 89, 98, 133; phosphorus, 3.1; calcium, 10.6, 
10.5; icterus, 6; cholesterol, 261; occult blood in 
stool, +++. 

X-Ray Findings: X-ray studies were made of the 
entire body. They show bending of the long bones 
(Fig. 1), decalcification, more marked at epiphyses, 
widening of the diaphyses, thinning of trabeculae, 
calcification of arteries and the soft tissues, the latter 
more marked in the legs (Fig. 2). The skull (Fig. 3) 
shows thickening of the tables, especially at the base. 
The chest film shows enlargement of the cardiac 
shadow and decalcification of the ribs and clavicles, 
the latter more marked in the outer thirds. 

A bilateral pyelogram shows no evidence of calculi. 
There is bilateral dilatation of both pelves, but the 
calices are small. 


Autopsy Record 


The body was poorly developed and emaciated, 
measuring 112.6 cm. in length, weighing 39 pounds. 
The skin was marked generally by a brownish-yellow 
color, but the mucous membranes were very pale and 
showed no obvious pigmentation. There was slight 
edema of the heels. There was no lividity. The 
pupils were oval and equal. The corners of the 
mouth and, except for the lips, the entire buccal sur- 
face, the tongue, the palate, and the pharynx were 
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Fig. 2. Both legs, showing bone changes and marked 
4 4 , : L £ 
calcification in soft tissues (A). 


covered with a thick yellowish-white exudate, and 
the underlying tissues at the edges of the mouth 
were hemorrhagic and raw. A similar condition 
existed in the anus, with a similar thick exudate. 
The ribs were depressed inward, about one centi- 
meter proximal to the costochondral junctions, and 
the latter were thickened and beaded. The thorax 
had a pigeon deformity. The forearms were dis 
placed outward and the knees showed a pronounced 
genu valgum. 

Heart: There was marked hypertrophy of the 
left ventricle and widespread calcification in the wall 
of the left auricle, together with slight calcification 
in the media of the pulmonary artery and pulmonary 
vein. The myocardium was pale. The cusps of the 
mitral valve were slightly thickened at the edges, 
and at one point showed a possible small warty cal- 
cification. 

Spleen: The spleen weighed 46 grams. The sur 
face was smooth and the pulp fairly firm. The 
splenic artery was diffusely calcified, with thin de 
posits, and the lumen was perhaps enlarged. 

Liver: The liver weighed 600 grams. There was 
slight calcification in the wall of the hepatic artery. 

Gastro-intestinal Tract: The mucosa of the mouth 
and upper third of the esophagus, extending down 
into the middle third, was ulcerated and hemorrhagic. 

Kidneys: The right kidney weighed 12 grams; 
the left, 16 grams. The right renal artery measured 
3.5 mm. and the left 4 mm. in peripheral diameter. 
The kidneys were small, their surface scarred and 
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contracted, the capsule adherent, and cortical radia- 
tions absent or marked by thick yellow deposits. The 
division between the cortex and medulla could not be 
made out, and, on section, minute areas of calcifica- 
tion were noted in the renal parenchyma. The 
cortical surface showed several small cysts. The 
renal pelves were enlarged, and the left showed 
potential hemorrhages. The lumina were not di- 
lated in any portion. The kidney surface was pale. 
Aorta and Great Vessels: Areas of focal calcifica- 


tion were found throughout the aorta and the com- 
(See x-ray report.) 


mon and external iliac arteries. 
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right femur was enlarged in the diaphysis and upper 
metaphysis, and the marrow was a brownish-yelloy 
color throughout. The cortex of the femoral dia- 
physis was thin and the haversian spaces were greatly 
enlarged. The external surface of the shaft of the 
femur was smooth. 


Microscopic Examination 


Heart: The left ventricular myocardium was 
hypertrophied; the nuclei were hypochromatic, 
Lungs: The trachea and bronchi contained large 





Fig. 3. 


Lateral view of skull, showing thickening of tables, more 


marked at base. 


Organs of the Neck: Situated in the position of the 
four parathyroids were four encapsulated masses of 
the size and general appearance of lymph nodes, 
measuring 1.1 X 0.6 X 0.3.cm. In addition, there 
was a small mass, about 0.3 cm. in diameter, 
markedly hemorrhagic, at the right inferior pole of 
the thyroid. 

Cranium and Cranial Contents: The calvarium 
was greatly thickened and the diploe had disap- 
peared, the layers of the cranium being diffusely 
thickened, particularly throughout the occipital 
region, in some portions to an extent of 1.1 cm. 

Bones and Bone Marrow: The sternal bone mar- 
row was gelatinous and pale yellow in color, and the 
cancellous bone seemed thickened. The marrow was 
absent from the ribs, which were depressed in a 
rachitic rosary, and the costochondral junction was 
beaded. The marrow of the fourth lumbar vertebra 
was pink, rather than a deep red. The cavity of the 


areas of calcification in the adventitia, unconnected 
with the cartilage. 

Kidneys: Of 50 glomeruli counted, 21 were de- 
stroyed and others damaged. True hyaline change 
was not seen. Many were calcified, others atro- 
phied, and a large number contained a bright eosin 
material perforated by vascular spaces. Extensive 
chronic cellular reaction involved the kidneys; 
renal units were widely destroyed, and tubules in 
many instances showed adenomatous regeneration. 
The calcification was extensive, involving tubules 
and glomeruli. Many Bowman's capsules showed 
crescent formation. Convoluted tubules were cystic 
in some areas. Pelves and capsule showed mild 
lymphocytic reaction. The blood vessels were not 
remarkable except that they were slightly thickened 
in areas of chronic cellular reaction. The scarring, 
calcification, chronic reaction, adenomatous regen- 
eration, and atrophy were prominent features. 

















Fig. 4 
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View of pelvis, showing, in addition to generalized decalcification, prominent trabeculae, calcified blood 


vessels (A), and ragged metaphysis (B). 


Aorta and Great Vessels: The arteries taken for 
section showed massive medial calcification. 

Organs of the Neck: The enlarged glands, assumed 
in the gross examination to be the parathyroids, 
showed parathyroid structure with diffuse hyper- 
plasia. 

Brain and Meninges: 
calcification in the brain substance. 

Bones: Section of the femur, third lumbar verte- 
bra, rib, and occipital bone revealed erosion of the 
cortices, decalcification and widening of the haver 
sian canals, and fibrosis and giant cells. The diploe 
and cavities had cancellous bone in abundance. 
Hematopoietic foci in the marrow of the diaphysis 
of the femur showed numerous mitoses, packed blast 
cells, normoblasts, and neutrophiles, but few or no 
erythroplastids. Monocytes filled with amorphous 
brown pigment were numerous. Extensive necroses 
were seen in the vertebral hematopoietic foci, which 
were packed closely with early forms but contained 
few mature cells. Elsewhere hematopoietic foci 
were crowded out by the cancellous bone and fibro 
sis, islands of pigmented phagocytes and foci of 
Bone marrow of the dia 


There was no evidence of 


atrophy being present. 


physis of the femur showed marked infiltration and 
hyperplasia of hematopoietic tissues. 
1201 Maison Blanche Bldg., New Crleans, La. 
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Cystic Fibrosis of the Pancreas with Observations on the 


Roentgen Appearance of the Associated Pulmonary Lesions’ 
C. J. ATTWOOD, M.D., and WM. H. SARGENT, M.D. 





‘YSTIC FIBROSIS of the pancreas has been 
? established as a clinical entity affect- 
ing infants and young children, by the 
work of Andersen (1 and 2), Blackfan (3), 
Parmelee (4), Rauch (5), and others. 
They have shown, moreover, that the dis- 
ease is not very uncommon. As Andersen 
points out, it is the diagnosis and not the 
disease that is unusual. Reviewing patho- 
logical material from 1,000 consecutive 
autopsies she found that pancreatic sec- 
tions had been made in 605 cases, 20 of 
which showed cystic fibrosis with destruc- 
tion of 90 per cent or more of the acinar 
tissue. Blackfan and May, studying patho- 
logical material from 2,800 autopsies, 
found 35 cases, all of which were unsus- 
pected during life. The 4 cases reported 
here were discovered in a series of 125 con- 
In only one of the 4 





secutive autopsies. 
cases was the correct diagnosis suspected 
from the roentgen and clinical findings. 

It is not difficult to understand why cys- 
tic fibrosis of the pancreas appears seldom 
to be correctly diagnosed prior to death, 
and may even be missed at autopsy if sec- 
tions of the pancreas are not taken for 
microscopic study. The associated patho- 
logical changes involving the lungs over- 
shadow what is probably the fundamental 
pathological process in the pancreas and 
offer an obvious, though incorrect, explana- 
tion of the illness and death of the patient. 

It is the purpose of this paper to call 
attention to some pulmonary changes re- 
vealed by roentgen examination which 
Suggest the possibility of cystic fibrosis of 
the pancreas. It is hoped, moreover, that 
having had their attention drawn to the 
roentgenologic aspects of this 
others may be encouraged to search for 


disease, 
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additional x-ray evidence of this seldom 
diagnosed condition. 

The etiology of the changes in the pan- 
creas has not been definitely established. 
There exists, moreover, considerable di- 
versity of opinion concerning the relation- 
ship between the pancreatic lesion and the 
associated pathological process in the lungs. 
Rauch ef al., who propose for the disease 
the name ‘‘congenital familial steatorrhea 
with fibrosis of the pancreas and bronchio- 
lectasis,”’ believe that the pancreatic and 
pulmonary lesions are independent but 
arise from a common congenital factor. 
It is their belief that there is no cause and 
effect relation between them. ‘“‘We are of 
the opinion,” they state, ‘‘that their asso- 
ciation is based on a common etiological 
factor, namely, a congenital anomaly of 
the lungs and pancreas.’ 

Oppenheimer (6) reported a case in a 
ten-month-old girl which he believed was 
‘caused by true atresia of the pancreatic 
duct,’ a condition previously reported by 
Kornblith and Otani (7). He concluded 
that ‘congenital atresia of the main pan- 
creatic duct was the basis of the pancreatic 
lesion. Poor absorption of fats and a de- 
ficiency of vitamin A resulted, and death 
occurred from pulmonary infection second 
ary to squamous metaplasia of the bron- 
chial epithelium.”’ 

Blackfan and May, however, failed to 
find evidence of pancreatic duct obstruc- 
tion occurring in their cases and Thomas 
and Schlutz (8) reported a typical case in 
which the pancreatic duct was not ob- 
structed. The latter observers found a 
small area of accessory pancreatic tissue 
in the wall of the jejunum, microscopic 
examination of which showed changes simi 
lar to those seen in the pancreas. 

Blackfan and Wolbach () attributed 
the pancreatic lesion to abnormal secretion. 
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Their preliminary studies indicated that 
“the pathogenesis of this striking pancre- 
atic affection resides in the production of 
an abnormal secretion which inspissates 
and leads to distention and atrophy of the 
ducts and acini.” 

Andersen states that “the etiology of 
cystic fibrosis of the pancreas is not known’’ 
but she believes that the pancreatic lesion 
‘“‘may be interpreted as due to obstruction 
of small and large pancreatic ducts.” 
She believes that, while not proved, “‘it is 
probable that the tendency to broncho- 
pneumonia and bronchiectasis in cases of 
pancreatic fibrosis is the result of changes 
in the bronchial epithelium due to vitamin 
A deficiency.’’ Studying the clinical as- 
pects of 49 cases, of which 22 were reported 
for the first time and 27 collected from the 
literature, she found that 5 patients died 
during the first week of life from intestinal 
obstruction due either to atresia of the 
small intestine or inspissated bile. Nine- 


teen died between the age of one week and 
six months, of purulent bronchitis, bron- 


chiectasis, and bronchopneumonia. The 
remaining 25, who lived beyond the age of 
six months, one surviving to fourteen and 
a half years, all showed clinical signs and 
symptoms which were attributed to celiac 
disease. However, ‘“‘the terminal event in 
these as in the previous cases was infection 
of the respiratory tract: bronchitis, bron- 
chiectasis, and bronchopneumonia often 
with otitis media and sometimes with in- 
fection of the accessory nasal sinuses.”’ 

Blackfan and May found the average 
age of onset of symptoms in their series of 
35 cases to be two months. The average 
age at death was eight months, although 
some patients lived for a year or more 
after the appearance of symptoms. In both 
this series and that reported by Andersen 
a definite familial susceptibility to the dis- 
ease was noted. 

While the prognosis may appear hopeless 
from the cases so far reported, it must be 
remembered that these have been collected 
from autopsy findings and represent cases 
in which the pancreatic lesion was ad- 
vanced. There is evidence that the extent 
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of involvement of the pancreas may vary 
greatly from case to case (2), and in at 
least one instance, in which the diagnosis 
was quite well established clinically (1), 
the response to therapeutic procedures ap- 
peared to be fairly satisfactory. It is evi- 
dent, therefore, that the suggestion of the 
possibility of the disease by the roentgenolo- 
gist from x-ray examination of the chest 
may be of clinical value. 

The clinical procedure so far found most 
reliable in establishing the diagnosis is an 
assay of the pancreatic enzymes in the 
duodenal juice. As stated by Andersen, 
“the best available proof of the diagnosis 
is the absence of pancreatic trypsin and 
lipase in the duodenal juice.”’ 


CASE REPORTS 


Case 1 (Fig. 1): D. H., white male, died at the 
age of 23 months.’ Normal delivery believed to be 
three weeks before term. Birth weight 7 lb. The 
family history was not significant. Vomiting and 
diarrhea developed during the first weeks of life, 
and vomiting persisted during the first year despite 
frequent changes in the feeding formula. Diarrhea 
was intermittent. The stools were large, watery, 
and foul smelling. A satisfactory state of nutrition 
was never attained. The best weight (19 Ib.) was at 
the age of nineteen months. A persistent cough de- 
veloped during the first month of life. It was “dry 
and hacking”’ until the age of twenty months, when 
it became paroxysmal and was suspected of being 
due to pertussis. 

The child entered the hospital three weeks before 
death, extremely emaciated, and with distended 
abdomen. Moist rfles were heard throughout both 
lung fields. There was clubbing of the fingers. 
Frequent paroxysms of coughing produced yellow 
purulent sputum. 

Blood studies showed hemoglobin 105 per cent; 
white cells 16,000, with 42 per cent polymorphonu- 
clear leukocytes and 58 per cent lymphocytes. 
Tuberculin and Wassermann tests were negative. 
The sputum contained a mixed bacterial flora pri- 
marily staphylococci and streptococci. No pneumo- 
cocci were found. 

The course was downhill, with increasing cough 
and cyanosis. The various clinical diagnoses con- 
sidered were: interstitial pneumonia, bronchiectasis, 
congenital cystic disease of the lungs, celiac disease, 
multiple lung abscesses, lipoid pneumonia, and pul- 
monary fungus infection. 

The autopsy findings in the lungs and pancreas 
were reported as follows: 

Lungs: There is some enlargement of the hilar 
lymph nodes with some hyperplasia. The lungs 








appear large and voluminous with alternate areas 
of atelectasis and emphysema. On cut section there 
are numerous abscesses, with the medium, large, 
and small bronchi containing thick purulent material. 
The walls of the bronchi are thickened and the peri- 
bronchial lymph nodes are somewhat enlarged. 

“On microscopic examination the bronchi are seen 
to contain a purulent material with some dilatation 
of the medium-sized bronchi. There is some in- 
crease in fibrous tissue both in the walls and in the 
peribronchial areas. There is some patchy pneu- 
monitis.” (Fig. 1B.) 

Pancreas: ‘The pancreas is of normal size and 
color but is somewhat indurated and cuts with some 
resistance to the knife. 

“On microscopic section the pancreas shows an 
increase in fibrous tissue with a relative atrophy of 
the parenchyma. The ducts are dilated and cystic, 
many of them containing a homogeneous débris of 
necrotic epithelial cells and lipoid. The acinar cells 
are atrophic and flattened. The cell islets are nu- 
merous and relatively prominent. There are some 
scattered round cells in the stroma.”’ (Fig. 1C.) 

Case 2 (Fig. 2): G. P., white female, died at the 
age of 20 months. A twin sibling had died at the 
age of 7 days, of “‘atresia of the bowel’’; no autopsy 
was performed. One sister, 3 years old, was alive 
and well. 

The birth weight was 6 lb. The child “had never 
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Fig. 1. Case 1. A. Roentgen appearance of the pulmonary lesions eleven days before death. B. Micro- 
scopic section of lung showing purulent bronchitis, with destruction of the mucosa, and surrounding pneumonitis. 
C. Microscopic section of the pancreas showing replacement of the acini by fibrous tissue and dilation of the 
pancreatic ducts. 


been well since birth,’ and failed to gain normally 
despite frequent changes in the feeding formula and 
apparently adequate vitamin intake. Her weight 
at one year was 14 Ib. 3 0z. From birth she had 
suffered from intermittent diarrhea, sometimes with 
eight or nine loose stools daily, and from frequent 
and prolonged colds. Her mother said that she al- 
ways “breathed hard.” 

The patient entered the hospital at the age of one 
year, with a diagnosis of bronchopneumonia, pos- 
sibly following pertussis, and celiac disease. Her 
temperature was 105°; hemoglobin 62.5 per cent; 
white cell count 22,000, with polymorphonuclear 
leukocytes 43 per cent, lymphocytes 53 per cent, 
monocytes 4 per cent. A tuberculin test was nega- 
tive. The response to blood transfusion and sul 
fanilamide was fairly good and the child was dis 
charged in two weeks. She was again admitted 
at seventeen months, for two days, for an “upper 
respiratory infection."”” No roentgen examination 
was made 

The patient entered the hospital for the third 
time at twenty months and died within twenty-four 
hours. Three weeks before this final entry she had 
a ‘“‘severe respiratory infection’ with paroxysmal 
coughing. This continued without improvement. 
Three days before admission edema developed, 
first of the lower extremities and later generalized. 
On entry, examination revealed abdominal disten- 
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Fig. 2. 


shadows in the left abdomen suggesting some distention of the small intestine. B. 
showing bronchiectatic abscess formation, with destruction of the bronchial wall. C. 


pancreas showing cystic fibrosis. 


tion, severe edema, and moist rAles throughout the 
chest. The hemoglobin was 50 per cent; red cell 
count 3,390,000; white cell count 36,200, with 
polymorphonuclear leukocytes 59 per cent, lympho- 
cytes 36 per cent, monocytes 5 per cent; total blood 
protein 4.1 mg. per cent. No roentgen examination 
was made. The final clinical diagnosis was celiac 
disease, bilateral pulmonary infection, nutritional 
edema, and anuria. 

The autopsy findings in the lungs and pancreas 
were reported as follows: 

Lungs: * “Both lungs are enlarged, hemorrhagic, 
and dense in consistency. On cut section the bron- 
chial tree contains a thick purulent material with 
many small abscesses in the terminal bronchioles. 
The left lung shows many recent adhesions poste- 
riorly. 

“‘Microscopic examination reveals numerous bron- 
chiectatic abscesses with the mcst marked reaction 
occurring in the terminal bronchioles. These areas 
contain numerous necrotic leukocytes and some 
erythrocytes. Gram stain reveals numerous Gram- 
positive cocci in clumps.’’ (Fig. 2B.) 

Pancreas: “The pancreas is relatively small, 
fibrous, and atrophic. It has a somewhat nodular 
appearance. 

“There are dense bands of fibrosis radiating 
throughout the pancreas. The ducts are dilated 


Case 2. A. Roentgen appearance of the pulmonary lesions eight months before death. 
= & 
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Note gas 
Microscopic section of lung 
Microscopic section of the 


and in many places appear cystic. The cysts 
contain an albuminoid material. There are many 
round cells scattered throughout the stroma and be- 
tween the glands. The glands are generally degen- 
erated and there is very little normal functioning 
parenchyma. The islands of Langerhans are de 
creased in number.”’ (Fig. 2C.) 

Case 3 (Fig. 3): E. W., white female, died at the 
age of 10 months. The family history was not 
significant. The child had frequent colds from birth, 
and first entered the hospital at 9 months suffering 
from ‘‘bronchopneumonia.’’ Examination showed a 
poorly nourished infant with frequent paroxysms of 
coughing. Fine rales were heard throughout the 
chest; fever 102°; hemoglobin 59 per cent; white 
cell count 13,100, with polymorphonuclear leuko- 
cytes 33 per cent, lymphocytes 51 per cent, mono- 
cytes 16 per cent. The patient remained in the 
hospital for eighteen days with persistent cough and 
fever fluctuating between 100° and 102°. She 
was discharged, but cough and low-grade fever con- 
tinued and she re-entered the hospital in ten days. 
The cough became worse steadily, with increasing 
mucopurulent sputum. The course was downhill 
with increasing cyanosis despite blood transfusions 
and chemotherapy. Death occurred ten days after 
the second admission. 

Autopsy findings were reported as follows: 
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A 


Fig. 3. Case 3. A. 


significant change in the appearance of the lesions during the last five weeks of life. B. 
lung showing bronchial abscesses and surrounding pneumonitis. C. 


cystic fibrosis. 


Lungs: “The lungs are voluminous, emphysema- 


tous, and extremely pale in color. They show 
patchy, small hemorrhagic areas on the surface 
which on cut section appear wedge-shaped. There 
are multiple bronchiectatic abscesses containing a 
fibropurulent material extending from the main 
stem bronchi through the terminal bronchioles. 
Small bronchioles show marked thickening of the 
walls and fibropurulent plugs. 

“Microscopically the lungs are studded with 
bronchial and bronchiectatic abscesses. The sur- 
rounding alveoli are infiltrated by polymorpho 
nuclear leukocytes, round cells, and erythrocytes. 
The surrounding pneumonitis is rather intense. 
The bronchial epithelium is pseudo-stratified and 
there are many round cells and polymorphonuclear 
leukocytes in the epithelium itself. These extend 
out through the bronchial muscle. The mucous 
glands are hyperplastic throughout.”’ (Fig. 3B.) 

Pancreas: “‘The pancreas is bluish red and con- 
tains punctate hemorrhages. It is nodular and 
atrophic, and the head is edematous with an appar 
ent increase in the interlobular fibrous tissue. The 
ducts are dilated and the ampulla of Vater is patent. 

“Microscopically there is a marked degree of in- 
terlobular fibrosis giving a cirrhotic appearance. 
There are dense bands of old fibrous connective 
tissue holding abortive islands of degenerated, com 
pressed, parenchyma. The 


atrophic pancreatic 


Roentgen appearance of the pulmonary lesions one week before death. 


There was no 
Microscopic section of 
Microscopic section of the pancreas showing 


islands of Langerhans are not generally noteworthy. 
The pancreatic ducts are tremendously ectatic, giving 
a diffuse cystic appearance to the gland. They are 
lined by a flattened epithelium.”’ (Fig. 3C.) 

Case 4 (Figs. 4 and 5): M. F., white female, died 
at 3 months. One sibling, 2 years old, was alive 
and well. The feeding formula and vitamin intake 
were known to be adequate. Nutrition was poor 
from birth. The child was brought to the hospital 
at 11 weeks of age, suffering from a cough of three 
weeks’ duration. Weight on entry was 7.5 Ib. 
The bowels were loose, with three or four movements 
Physical examination showed a pale, poorly 
nourished infant with marked dyspnea. Respira 
tion was wheezing and there were moist rales 
throughout the chest. Both ear drums were red 
and bulging, and for this bilateral myringotomy was 
performed and purulent material drained from both 
The infant was afebrile and rematmed prac 
tically so. The highest recorded temperature was 
99°. The hemoglobin was 51 per cent; red cell 
count 4,870,000; white cell count 25,300, with poly- 
morphonuclear leukocytes 42 per. cent, lympho- 
cytes 50 per cent, monocytes 8 per cent. ‘The 
tuberculin test was negative. Bronchoscopy was 
performed on the fifth and seventh days after entry, 
with the aspiration of much mucopurulent material. 

The course in the hospital was steadily downhill, 
with increasing cough and dyspnea. Death oc 


daily. 


ears. 
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Fig.4. Case4. A. 


in right upper lung field and fluid level in right lower abdomen. 
Roentgenogram made five days before death. 


other conditions. B. 


curred one week after entry. Clinical diagnosis: 
respiratory infection with bilateral otitis media; 
malnutrition; atelectasis, right upper lobe; pos- 
sible asthma; possible cystic fibrosis of the pancreas. 

Autopsy findings in the lungs and pancreas were 
described as follows: 

Lungs: ‘There is a dense area of atelectasis at the 
right apex, measuring 3 X 4 cm. The remaining 
lung tissue is voluminous and pink in color. It is 
well aerated. A section of the bronchial tree shows 
an exudate in the upper main stem bronchi extend- 
ing into the terminal bronchioles. There is a sur- 
rounding pneumonitis. The pus is greenish-yellow 
in color and rather tenacious. 

“The lungs show the bronchi and bronchioles to 
be filled with blood and polymorphonuclear leuko- 
cytes with infiltration out into the peribronchial 
spaces. The alveoli are similarly filled. The 
epithelium is degenerated and somewhat disinte- 
grated. In a few places the epithelium shows a 
mild degree of metaplasia.”” (Fig. 5A.) 

Pancreas: ‘“The pancreas is small (about one- 
third the normal size and weight). It is red in color, 
nodular, and granular with a firm fibrous density. 

“The ducts of the pancreas appear dilated and 
cystic and many are filled with lipoid granular cells, 
apparently of a degenerative origin. In some areas 
the epithelium shows mild metaplasia. There are 
dense fibrous bands running throughout the pan- 
creas causing isolation of small atrophic islands of 


Roentgen appearance of the pulmonary lesions seven days before death. 
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Note atelectasis 
A fluid level may, of course, be observed in many 
Note evidence of dilated small intestine 


The islands of Langerhans are 
(Fig. 5B.) 


pancreatic tissue. 

small and few in number.”’ 
ROENTGEN APPEARANCE OF THE 

PULMONARY LESIONS 


The pathological changes in the lungs 
associated with cystic pancreatic fibrosis 
consist essentially of purulent bronchitis 


with bronchiectasis and _ bronchiectatic 
abscess formation and surrounding pneu- 
monitis. It must be recognized, however, 
that these changes may occur in patients 
other than those suffering from pancreatic 
disease and consequently their roentgen 
appearance alone cannot be considered 
sufficient evidence upon which to base a 
definite diagnosis of cystic fibrosis of the 
pancreas. Certain features occurring in 
the four cases of pancreatic fibrosis pre- 
sented, however, have led us to believe 
that from the chest film the possibility, 
and in some cases the probability, of the 
true nature of the disease can be suggested. 
These features are as follows: 

(1) Distribution and Character of the 
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Fig. 5. Case 4. A. 


Microscopic section of lung showing purulent bronchitis and peribronchial pneumonitis. 


B. Microscopic section of the pancreas showing fibrosis and dilated pancreatic ducts containing inspissated 


secretion. 


Pulmonary Lesions: Since the fundamental 
cause of the pulmonary lesions appears to 
be a systemic factor, possibly vitamin A 
deficiency, and since its effect is primarily 
on the bronchial epithelium, it might be 
expected that the pulmonary changes 
would be diffuse, involving all lobes of both 
lungs but most marked about the hilum, 
showing decreasing intensity toward the 
periphery of the lobes. That such is ac- 
tually the case is shown both by a study 
of the chest films and by the necropsy 
findings. The roentgen findings in the 
lungs in all the cases here reported are es- 
sentially the same. The hilar shadows are 
increased in density, with loss of definition, 
and prolonged outward into a surrounding 
mottling which gradually diminishes to- 
ward the periphery of the lungs. The 
changes are bilateral and symmetrically 
distributed about the roots of the lungs and 
the adjacent parenchyma. Atelectasis was 
present in one case. The x-ray findings 
Suggest a chronic or subacute process 
tather than an acute one. In contrast to 
the usual findings in bronchopneumonia, 
the changes in the upper lung fields are 
quite as marked as those at the bases. 


(2) Chronicity of the Pulmonary Lesions: 
If there is an opportunity to make re- 
peated examinations during the course of 


the prolonged illness the marked chronicity 
of the pulmonary lesions is a striking fea- 
ture and may lead to an erroneous diagno- 


sis of tuberculosis. In Case 3 (Fig. 3) 
repeated roentgen studies of the chest 
made at relatively short intervals through- 
out the last five weeks of life revealed no 
significant change in the appearance of 
the lung fields. In Case 2 (Fig. 2) unfor- 
tunately no roentgen examination was 
made of the chest during the last eight 
months of life due to the fact that the child 
expired within twenty-four hours after the 
final entry to the hospital. Nevertheless, 
the roentgen findings eight months before 
death are well marked and correspond 
fairly well with the autopsy findings. 

(3) Atelectasis: Evidence of atelectasis 
was a roentgen finding confirmed at au- 
topsy in one of the four cases (Case 4, Fig. 
4A). Considering the nature of the patho- 
logical process involving the bronchi, which 
are filled with purulent, tenacious exudate 
and often show evidences of destruction of 
the mucosa, it is not surprising that atelec- 
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tasis should be a feature 
percentage of cases. 


involving the right upper lobe. The pan- 
creatic findings in these 3 cases are typical 
of cystic fibrosis. Although the roentgen 
findings in the lungs are reported in all but 
2 of the 13 cases presented there is no men- 
tion of a similar change involving any other 
lobe. If the changes involving the right 
upper lobe in these 3 cases are atelectatic 
in origin, as is suspected, we know of no 
explanation why there should be this ap- 
parent predilection for the right upper 
lobe. 

(4) Bronchiectasis: Unfortunately in 
none of the 4 cases here presented were 
studies of the bronchi made by means of 
opaque media. As a consequence, the 
bronchiectasis found at necropsy is not a 
prominent feature of the roentgen studies 
of the lungs in these cases. It is possible 
that had such studies been made and the 
bronchiectasis which was found at autopsy 
well demonstrated, it might prove to be 
one of the most striking roentgen features 
of the pulmonary picture. Andersen tound 
bronchiectasis present in 15 out of 44 cases 
and concluded that ‘‘all young infants with 
bronchiectasis should be studied as pos- 
sible cases of pancreatic disease.”’ 

(5) Evidences of Abnormal Intestinal Mo- 
tility: While not strictly a chest finding, 
there may be seen on the chest films of 
some infants suffering from cystic fibrosis 
of the pancreas evidences of disturbed 
intestinal motility. This was noted in 
Case 4 where a definite fluid level was seen 
on one occasion (Fig. 4A) and evidences of 
dilated loops of small intestine at a second 

examination (Fig. 4B). In Case 2 some 
apparent distention of the small bowel was 
also observed (Fig. 2A). While such intes- 
tinal gas shadows must of course be inter- 
preted with extreme caution, in the pres- 
ence of definite pulmonary findings they 
may be an additional factor pointing to- 


in a certain 
While no roentgeno- 
grams are shown, 3 of the 13 cases reported 
by Blackfan and Wolbach (Cases 1, 2, and 
10) are described as showing roentgen evi- 
dence of ‘“‘consolidation,”’ ‘‘clouding,”’ or 
a ‘‘pyramidal dense area,” in each instance 
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ward the possibility of pancreatic fibrosis. 

(6) Age of the Patient: Our 4 patients 
ranged in age at the time of death from 3 
months to almost 2 years. This age dis. 
tribution corresponds very closely with the 
findings of Blackfan and May, in whose 
series of 35 cases the average age at onset of 
the disease was 2 months, with death in all 
before the age of 2 years. In Andersen's 
series of 49 cases, while there was one sur- 
vival to an age of fourteen and a half years, 
the disease was predominantly one of infants 
and young children. It is in this age group, 
therefore, that the pulmonary changes 
above described are most likely to be as- 
sociated with cystic fibrosis of the pancreas. 


SUMMARY 


A brief résumé is given of some recent 
publications concerning the etiology of 
cystic, fibrosis of the pancreas and the re- 
lationship between the pancreatic and pul- 
monary lesions. 

Four cases are reported with presenta- 
tion of the roentgen findings in the lungs 
and the pathological findings in the lungs 
and pancreas. 

Some features of the roentgen appear- 
ance of the pulmonary lesions are discussed. 


Nore: The authors wish to express their sincere 
thanks to Paul Michael, M.D., Lt, Comdr., U.S.N., 
Pathologist, Children’s Hospital of the East Bay, 
for his help in the preparation of this paper and for 
his generous permission to publish the pathological 
material here presented. 
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Relation between Radiation Effects and Cell Viability as 
Indicated by Induced Resistance to Transplanted Tumors' 


ANNA GOLDFEDER, D.Sc., M.U.C. 
New York, N. Y. 


¥ A sTUDY OF the effects of x-radiation 
upon the proliferation of implants of 
mouse sarcoma 180 in vivo, following 
irradiation i vitro (1), it was shown that 
with the increase of the x-ray dose up to 
2,000 r there occurred a decrease in the 
percentage of takes and an increase in 
percentage of regressions among tumors 
which originated from the irradiated im- 
plants. Doses of 2,200 to 3,000 r applied 
to tumor fragments permitted only small 
percentages of takes, while doses from 
4,000 to 5,000 r entirely prevented the 
irradiated -implants from producing a 
detectable tumor. Although no detectable 
tumor growth occurred, however, the 
inoculated animals became resistant to 
subsequent non-irradiated tumor implants 
just as did those animals in which estab- 
lished tumors regressed. In previous 
experiments (2) it was shown that a dose 
of 60,000 r was required to prevent the 
proliferation im vitro of explants of the 
same type of tumor (sarcoma 180). 

To throw some light on the observed fact 
that much larger doses are necessary to 
prevent cell proliferation in vitro than in 
vivo, it seemed of interest to determine 
whether implants of the same type of 
tumor irradiated with 60,000 r would in- 
duce resistance in animals to the same 
tumor strain. 


METHOD AND EXPERIMENTAL PROCEDURE 


The tumor fragments were irradiated 
and implanted into mice by the same 
technic as in previous experiments (1, 2). 
For clarity, this procedure will be reviewed 
here briefly. The strain of mice used in all 
experiments was the C.F.X. strain ob- 

| From the Cancer Division, Department of Hos- 
pitals, New York City, and from the Department of 
Experimental Surgery, Third Surgical Division, New 
York University Medical College, New York, N. Y. 
Accepted for publication in June 1942. 


tained from Carworth Farms,’ New City, 
New York. These mice in the majority of 
instances gave 100 per cent takes. In 
rare instances only 90 per cent takes were 
obtained.* Some cases of spontaneous 
regression were observed, when the ad- 
vanced tumor ulcerated or broke through 
the skin. The tumor then started to 
disintegrate and eventually disappeared 
without causing death of the animal. 
Spontaneous regression in well established 
tumors prior to ulceration was rarely ob- 
served. The proliferation of the tumor 
from the first measurable size up to the 
time of ulceration was taken as a criterion 
in determining the percentage of takes. 
Tumors from eight to ten days old, re- 
moved from the animal under strict aseptic 
precautions, were cut into tiny fragments 
with very sharp scissors. Portions of the 
tumor fragments were spread on a No. 1 
round coverslip which had previously been 
attached to a square mica sheet, and were 
covered with a Maximow slide, sealed with 
paraffin, and irradiated. To avoid any 
evaporation of the tumor-tissue water, a 
fragment of moist filter paper was placed 
in the concavity of the Maximow slide. 
Physical factors for irradiation were 200 
kv., 20 ma., 0.5 mm. Cu, 1.0 mm. Al, and a 
half-value layer equivalent to 0.85 mm. 
Cu. Immediately after irradiation the 
tumor fragments were suspended in sterile 
saline solution. Portions of about 0.3 c.c. 
of the suspension were injected into the 
left or right axilla, or both axillae, of the 
mouse. In some instances the left or right 
groin was used for the inoculating site. 





2Incorrectly given as Coward’s Farm in the earlier 
paper. ’ ” 

3 Since the completion of these experiments (Feb- 
ruary 1941), a change in the constitutional behavior 
of this strain of mice has been noticed. Though the 
percentage of takes remains high (95 to 100 per cent), 
an increase in spontaneous regressions has been ob- 
served, particularly during the spring and summer. 
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The injections were performed by means 
of a tuberculin syringe and an 18-gauge 
hypodermic needle. The inside diameter 
of the tip of the bore of the syringe was 
0.57 mm.; hence the size of the implanted 
irradiated tumor fragments could not be 
larger than 0.57 mm. The average thick- 
ness of 6 fragments was 0.7 mm. The 
weight of the fragments varied from 0.05 
to0.08 mg. The object in using such small 
tissue fragments was to insure more uni- 
form distribution of the absorbed irradia- 
tion and fairly equal portions of the 
irradiated tissue fragments for each im- 
plantation. The time elapsing between 
the removal of the tumor from the animal 
and implantation of the irradiated tumor 
fragments in other animals was about one 
hour. The same technical procedure was 
used for control animals, except that these 
were injected with non-irradiated tumor 
fragments. Mice from six weeks to two 
months old were used in all experiments. 


EXPERIMENTAL OBSERVATIONS 


A. Resistance Induced by Regressed Tu- 
mors Which Were Produced by Implants of 
Sarcoma 180 Previously Irradiated with 
Doses Ranging from 800 to 2,000 r: By 
the technic described, several series of 
mice were injected with portions of about 
0.3 c.c. of the suspension of sarcoma cells, 
previously irradiated with single total doses 
of x-rays ranging from 800 to 2,000 r. 
Asa rule, tumors developed in the majority 
of the animals injected with tumor material 
which had received smaller doses of x-rays. 
Certain percentages of the tumors under- 
went regression, particularly those which 
were produced by implants irradiated with 
larger doses of x-rays (1,500 to 2,000 r). 
All of the mice in which no detectable 
tumor was observed and those in which the 
tumors regressed became resistant to sub- 
sequent fresh, non-irradiated implants. 

The resistance induced to subsequent 
viable implants of sarcoma 180 could be 
observed from within eight days to ten 
months following the regression of the 
original tumors in these animals. The 
resistance was generalized, since no tumor 
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growth occurred when the viable tumor 
fragments were implanted subcutaneously 
at any site of the body, either in the axilla, 
which was the site of previous injection, 
or in the groins, the back, the sides of the 
thorax, or the abdominal wall, where no 
previous implantations had been made. 
Implants from the same tumor injected 
into control mice usually produced from 
95 to 100 per cent takes. Since the above- 
mentioned observations were uniformly 
reproduced, it is deemed unnecessary to 
present the experimental data here. 

B. Resistance Induced by Tumor Im- 
plants Previously Irradiated with Doses 
Ranging from 2,200 to 5,000 r, Which 
Failed to Produce Any Detectable Tumors: 
Special consideration will be given to the 
experiments performed with implants ir- 
radiated with from 2,200 to 5,000 r which 
failed to produce any detectable tumors 
but with few exceptions induced resistance 
in the animals to subsequent fresh, non- 
irradiated implants. The mice which, 
having been injected with tumor frag- 
ments previously irradiated with doses 
varying from 2,200 to 5,000 r, failed to 
produce any detectable tumor from within 
ten days to two weeks following implanta- 
tion were re-inoculated with fresh, non- 
irradiated tumor fragments. 

Some typical results of these experi- 
ments are presented in Table I. It should 
be emphasized that the results included 
in this table are averages of repeated 
experiments with the corresponding total 
doses of x-rays. As can be noted, 80 to 
100 per cent of the mice which had been 
inoculated with tumor fragments pre- 
viously irradiated with doses ranging 
from 2,200 to 5,000 r, which were produc- 
tive of no detectable tumor, became re- 
sistant to subsequent viable non-irradiated 
implants of the same type of tumor. 

On analyzing the data in Table I, it can 
be noted that, with an increase of the x- 
ray dose applied to the primarily injected 
implants of sarcoma 180, the percentage of 
takes following injection of fresh non- 
irradiated tumor fragments increased. 
Thus among mice which had been primarily 
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TABLE I: RESISTANCE INDUCED IN MICE By IMPLANTS OF SARCOMA 180 WuicH Hap BEEN [RRADIATED WITH 
Doses RANGING FROM 2,200 To 5,000 R 


Dose of X-Rays Number of Percentage 
to Previous Mice of Takes 
Implants Re-inoculated (Averages) 


2,200 r 150 0-5 100-95 
2,500 r 120 0-8 100-92 
3,000 r 100 3-10 90-97 
3,500 r 80 4-10 90-96 
4,000 r 80 10-20 80-90 
5,000 r 80 15-20 80-85 


injected with tumor fragments irradiated 
with 2,200 r, 95 to 100 per cent became 
refractory to subsequent viable implants 
of the same tumor strain, while among 
mice which had been primarily injected 
with tumor fragments irradiated with 
5,000 r, 80 to 85 per cent developed an 
“immune” state. The fact that small 
percentages of takes occurred among the 
re-inoculated mice, and that the percent- 
ages of takes increased with the increase 
of the x-ray dose applied to the primarily 
injected tumor implants, suggests that 
these implants were less viable or dead. 
The observations made in the experiments 
with 60,000 r support this view. 


TABLE [I: FAILURE TO INDUCE RESISTANCE IN MICE BY IMPLANTS OF SARCOMA 180 IRRADIATED WITH 60,000 R 


~ Latent 
Period 
(Days) 


Initial Tumor Size 
( Average) 


Percentage 
of Takes 


95 1.0 * 0.7 cm. 
100 0.8 XK 0.5¢cm. 
98 1.1 X 0.8 cm. 
90 0.9 X 0.7 cm. 
95 0.8 X 0.7 cm. 


Only extreme effects are recorded in this 
paper. This is done in order to show, on 
the one hand, the dependence of induced 
resistance in animals upon the viability 
of the implanted cells and, on the other 
hand, to correlate the observations made 
from the in vivo and in vitro studies. 

C. Failure to Induce Resistance in Mice 
by Tumor Implants Which Had Been Pre- 
viously Irradiated with 60,000 r: As shown 
in previous experiments (2), a dose of 
60,000 r entirely prevented the prolifera- 
tion in vitro of explants of sarcoma 180). 
In view of the observations described 





Percentage of 
Immune Mice 
(Averages) 


Remarks 


Averages of results from repeated experiments are 
recorded. For example, of 150 mice used during 
the course of experiments, one series of re. 
inoculated mice consisting of 20 or 25 showed 
no takes at all, while among mice from another 
repeated experiment several developed tumors 
after a delayed latent period of five to ten days 


under A and B, it seemed of interest to 
determine whether implants which are 
unable to produce any visible proliferation 
in vitro would induce resistance in animals 
to subsequent viable implants of the same 
tumor. The same technic as previously 
described was applied here. The tumor 
fragments were suspended in a saline solu- 
tion immediately after irradiation and 
about 0.3 c.c. of the suspension was in- 
jected subcutaneously into the right or left 
axilla of the mouse. No sign of tumor 
growth occurred in these mice, while in 
the control mice tumors of measurable 
sizes developed in from seven to eight days 
following implantation of viable, non- 


Maximum Tumor 
Size (Average) 


Remarks 


1.2 cm. Averages from 15-20 tumors 
1.2 cm. used in each experiment are 
1.6 cm. recorded 

1.5 cm. 

1.8 cm. 


irradiated implants of the same tumor 
as was used for irradiation. Since the ob- 
servations made from 100 experimental 
and control mice were uniform, it seems 
unnecessary to present the experimental 
data here. 

The mice which did not develop detect- 
able tumors within eight days or two weeks 
following injection of tumor fragments 
which had been previously irradiated with 
60,000 r were re-inoculated with fresh 
viable implants of sarcoma 18). These 
mice developed tumors of measurable 
sizes seven or eight days following inocula- 
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TasLe II[: Tumors PRODUCED IN RIGHT 
. WITH 60,000 R 


Right Axilla 
Initial Size 
(cm 


Latent 
Period 
Mouse Days) 
i 8 x 0 1 
2 xX O.¢ 0 
Ix O.: l 
0 
0O.; 
0) 
0.6 1 
CO 
0.8 
Oe 


SIS Oe WhO 


PODMDMMMNOHEOE 


tion, contrary to the observations made in 
the experiments described under A and B. 

Table II represents a part of these 
experiments. As is shown in this table, 
measurable tumors occurred in 90 to 100 
per cent of the re-inoculated mice without 
any extension of the latent period as com- 
pared with the control mice (Table IV). 
The tumors increased in size approximately 
at the same rate as did those in the controls. 
For the sake of brevity, only the averages 
of initial and maximum tumor sizes (up to 
ulceration) are recorded. Neither general 
nor local resistance was produced in the 
animals by the implants which had been 


TABLE IV: 


~ Latent 
Period 
(Days 


Initial Tumor Size 
(Average 


Percentage 
of Takes 


100 
100 
95 
100 
98 
100 


7 cm 
scm 
1 cm. 
8 cm 
Ss cm 
Ss cm 


x 0 
x 0 
x 1 
x 0 
; x 0 
x 0 


“I =1 OO OO OO =) 


irradiated with 60,000 r, since tumors were 
produced by re-inoculated viable tumor 
fragments at the site of previous inoculation 
of irradiated tumor implants, as well as at 
other sites of the body. As an example, 
the following experiment may be de- 
scribed : 

The right axillae of 15 mice were inocu- 
lated with fragments which had been 
irradiated with 60,000 r. As could be 
expected, no tumors developed in these 
mice. The same 15 mice were then re- 


Left Axilla: 
Initial Size 
(cm.) 


0 
6 
0 


0.4 


0.8 
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AXILLA PREVIOUSLY INJECTED WITH TUMOR FRAGMENTS [IRRADIATED 
Lert AxILLa USep AS CONTROL 


Left Axilla: 
Maximum 
Size (cm.) 


Right Axilla 
Maximum 
Size (cm 


x 0.6 1.6 x 

C0 1.2 x 
0.8 2 

x Of 2 

C 0.! 


S> Go 9 > 00 
—~xXxK&K & 


XxXxOoX 


0.$ 


0 
0.3 


inoculated, in both axillae, with fresh 
viable implants of mouse sarcoma 180, 
the left axilla serving as a control. Of the 
15 mice, 13 developed tumors at both sites 
of inoculation. The averages of the initial 
sizes and the maximum sizes to which the 
tumors developed, up to ulceration, in 
both axillae (except in two mice in which 
tumors developed only in the right axilla), 
are recorded in Table III (see experiments 
6 and 8). This phenomenon deserves 
special consideration since the previously 
irradiated implants were injected into the 
right axilla. If among the 15 mice, 15 tu- 
mors had developed in the left axilla and 


CoNTROL MICE WITH SARCOMA 180 


Maximum Tumor 


Size (Average 


Remarks 
Averages from 15-20 tumors 
used in each experiment are 
recorded 


¢ 6 cm 
7 cm 
2 cm. 
9 cm 
2 cm 
$cm 


only 13 in the right, it could be assumed 
that a local resistance in the right axilla 
was produced in a certain percentage of 
animals by the previously implanted tumor 
fragments which had been irradiated with 
60,000 r. 

The results obtained from the experi- 
ment just described leave no doubt that 
the dose of 60,000 r not only destroyed the 
proliferating power of the sarcoma 180 
cell but also destroyed the active principle 
inducing resistance in mice to subsequent 
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viable implants of the same tumor strain. 
On the other hand, sarcoma implants 
irradiated with smaller doses of x-rays 
(4,000 to 5,000 r), though they failed to 
produce any detectable tumor, made these 
mice refractory to subsequent viable im- 
plants of the same tumor strain. 


SUMMARY AND COMMENTS 


The agent present in the cell of mouse 
sarcoma 180 which produces resistance 
in mice to the same tumor strain can be 
totally destroyed by irradiation with a 
dose of 60,000 r. A similar dose is re- 
quired to prevent the proliferation in 
vitro of the same tumor strain, provided 
a technical procedure similar to that 
described above is employed. Much 
smaller doses of x-rays (4,000 to 5,000 r) 
are sufficient to prevent the proliferation 
in vivo of irradiated implants of the same 
type of tumor, sarcoma 180. Though no 


active tumor proliferation could be detected 
in vivo, these mice became resistant to 
subsequent viable non-irradiated tumor 


implants. 

No attempts will be made here to discuss 
the problem of induced resistance in 
animals to transplantable tumors. Com- 
prehensive reviews on this subject have 
been published by Tyzzer (3), Woglom 
(4), Murphy (5), Clemmesen (6), Caspari, 
(7), and most recently by Spencer (8). 

The experiments described here are 
intended to throw some light not only on 
the phenomenon of induced resistance to 
transplantable tumors, but also on the 
indirect action of radiation applied in 
therapy. In the first place, the relation- 
ship between induced resistance and cell 
viability is clearly demonstrated. Second- 
ly, the necessity for employing very large 
doses for complete cell destruction in 
vitro indicates that the much smaller doses 
of irradiation applied in therapy do not 
destroy the tumor cells directly. The dose 
of 60,000 r which prevented the prolifera- 
tion of sarcoma 180 in vitro is actually the 
destructive dose. It not only destroys the 
proliferating power of this type of tumor 
cell, but it also inactivates the immunizing 





ANNA GOLDFEDER 


October 1942 


agent within the cell. On the other hand, 
smaller doses of x-rays, though they pre- 
vented the irradiated implants from pro. 
ducing a detectable tumor im vivo, did not 
exert a destructive effect on the entire cel]. 
Moreover, the degree of resistance induced 
in animals by irradiated implants, with 
a standard procedure, may indicate to a 
certain extent the effect of given doses of 
radiation on cell viability. Thus this 
method may be found to be as useful for 
experimentation 7m vivo as the application 
of the tissue culture method for experi- 
mentation 7m vitro. 

In the experiments described here the 
doses of radiation are exactly defined, 
whereas in earlier experiments on im- 
munity—as, for instance, those of Con- 
tamin (9), Wedd (10), Mottram and Russ 
(11), Chambers, Scott, and Russ (12), and 
Wood and Prigosen (13)—the dosage was 
only approximated, due to the former lack 
of a universally accepted radiation unit. 
This was true both in the application of an 
erythema dose as an indicator and in the 
determination of a given dose by a certain 
time of exposure to radiation. This further 
justifies the publication of this paper. 

It is not the author’s intention to advo- 
cate the use of tumor implants properly 
attenuated by irradiation as a method of 
treatment for human neoplasms. Never- 
theless, the above results are suggestive 
of a line of attack along which future 
research on this problem may well be 
carried out. 

It is of interest to mention here that 
attempts were made in 1922 by Kellock, 
Chambers, and Russ (14) to induce re- 
sistance to malignant growth in man by 
the use of homologous irradiated tumor 
tissue. The authors did not arrive at any 
definite conclusions. As stated in their 
paper, the unit of radiation used was 
“the dose required to kill malignant cells 
in vitro. As a safeguard this dose has 
been doubled.” By using a double lethal 
dose against cell growth, they thereby de- 
stroyed not only the cell viability, but also 
the immunizing principle present within 
the cell, which may account for their fail- 
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ure to arrive at more definite conclusions. 
Evidence favoring such a possibility is fur- 
nished by the results presented in this 
paper. Further, the x-ray technic employed 
by these authors does not correspond with 
modern methods, by means of which dos- 
ages in r units can be exactly determined 
and reproduced. The results of the ex- 

riments performed by Wood and Prigo- 
sen (13), who failed to induce resistance in 
animals by irradiated tumor tissue, may 
be attributed to the same reason. 

Perhaps the delayed appearance of 
metastases in some cases following re- 
gression of irradiated primary lesions may 
be explained by the assumption that a 
certain resistant state, or ‘“‘temporary 
immunity,’’ was produced in the organism 
by the immunizing agent released from the 
disintegrated tumor cells. This induced 
resistance may wear off with time, and the 
dormant tumor cells then start to prolifer- 
ate. Peller in his statistical data (15) 
emphasized the fact that human beings 
who had been successfully treated by 


radiation for external tumors rarely de- 


veloped internal cancer in later life. This 
may be purely coincidental, but it seems to 
corroborate the above assumptions. Much 
more work remains to be done, however, 
before definite conclusions can be drawn. 


My sincere thanks are herewith expressed to the 
Radiation Therapy Department, Bellevue Hospital, 
and to the Physics Laboratory, Department of 
Hospitals, New York City, for the kind co-operation 
given me in this work. 

Cancer Research Laboratory, 414 E. 26th St. 
Division of Cancer, Dept. of Hospitals 
City of New York 
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A Simple Technic for Cerebral Arteriography' 


JAMES E. HEMPHILL, B.A., M.D. 
Durham, N. C. 


GAS Moniz (2), in 1927, introduced a 
E specialized roentgen technic whereby 
it is possible, with the aid of certain radio- 
opaque substances injected into the vascu- 
lar supply of the brain, to visualize normal 
and abnormal cerebral vessels. The illus- 
trations of his monograph, covering a wide 
variety of pathological conditions, can be 
duplicated with a relatively simple pro- 
cedure now used in our department. The 
purpose of this communication is to present 
briefly this simple technic. 

Robb and Steinberg (14), in 1939, and 
Stewart, Breimer, and Maier, in 1941 (16), 
reported the successful use of diodrast to 
demonstrate the chambers of the heart 
and ‘the pulmonary circulation. Gross 
(5, 6), after experience with cerebral 


arteriography in dogs, expressed a prefer- 
ence for a 50 per cent solution of diodrast 


rather than colloidal thorium dioxide, or 
thorotrast, which Egas Moniz believed 
most suitable of the available radio-opaque 
substances. Eisenstein and Taylor (3), 
who reported a case of porencephalic cyst 
with arteriographic studies, used thoro- 
trast as their contrast medium. 

The difference of opinion in regard to the 
technic of cerebral arteriography is under- 
standable in view of the relative newness of 
the procedure. Our technic has been 
worked out in assisting the surgeons of 
the neurosurgical division of Duke Univer- 
sity Hospital. 

Co-operation between the neurosurgeon 
and roentgenologist is essential to gratify- 
ing results. In each individual case, the 
two should plan the type of demonstration 
most desired before any procedure 
instituted, and discuss any modifications 
which may be necessary. If this is done, 
good visualization of the cerebral arteries 


is 
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is not beyond the potentiality of the aver- 
age 20(0-milliampere fast Bucky diagnostic 
unit. Co-ordination and team-work of all 
persons concerned assures good results. 

Abnormalities of arteries of the anterior 
and middle fossae are relatively easy to 
show (Figs. 1 and 3), but the arterial 
channels of the posterior fossa are usually 
poorly filled and less detail is obtainable. 
Changes in and about the circle of Willis 
are the most easily demonstrated (Figs. 
2 and 4). 

For a contrast medium, our experience is 
limited to the use of thorotrast. To date, 
we have encountered none of the untoward 
effects or potential dangers described by 
Gross (5) and others. The radioactivity 
of thorium dioxide, recognized for some 
time, does not necessarily contraindicate 
its use for arteriography, when only a 
small amount is injected as in the proced- 
ure presented here. 

In our department thorotrast has been 
used for the roentgen demonstration of 
the liver and spleen in a number of patients, 
seen a period of years, without 
dangerous effects. Injections of 60 to 
100 c.c. have been used in over 75 Duke 
Hospital patients for diagnostic purposes, 
and in none of these has the radioactivity 
of the thorium deposited in the reticulo- 
endothelial system demonstrable 
or proved damage, though some of the 
patients have been followed for as long as 
nine years (11, 12, 13). The use of 20) cc. 
of thorotrast for cerebral arteriography 
seems well within limits of safety. From 
the roentgenologic point of view thoro- 
trast is entirely satisfactory as a contrast 
medium for cerebral arteriography and can 
be safely used in this amount. 

Contrary to what has been reported by 
other workers, the cerebral arteries have 
not been clearly demonstrated by in- 
jection of the contrast medium into the 


over 


caused 


>. 
I~ 








Fig. 1. Aneurysm of anterior cerebral artery just behind the orbit. This diagnosis was con- 
firmed at postmortem examination and there was also found an aneurysm of the posterior com- 
municating artery. The aneurysm demonstrated here ruptured and subsequent intracranial 
bleeding was the cause of death 


Fig. 2. Large aneurysm of posterior communicating artery. This is the first film of the series on 
this patient. The aneurysm was still well demonstrated on the third film 
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common carotid artery. Successful visu- 
alizations have been limited to those cases 
in which the internal carotid has been 
dissected out and the injections have been 
made on the side of the suspected lesion. 
If the procedure is warranted at all, expos- 
ure and injection of contrast medium into 
the internal carotid seem justified, since 
internal carotid injection avoids any possi- 
bility of shunting blood and the contrast 


Fig. 3. 


with Fig. 1, and note that the aneurysm of the 


Second film of the series on patient whose third film is reproduced in Fig. 1 
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posures should be a quarter of a second or 
less. The equipment consists of a rotating 
anode tube and fast Bucky diaphragm, 
making possible good roentgenograms of 
the average 15-cm. skull, with any of the 
following groups of factors. 
Anode Film 
Distance 
36 in. 
36 in. 
36 in. 


Time 
6 sec 
4 sec 

yo SeC 


Compare 
anterior cerebral artery is shown, but not as well 


as when there is more complete filling of the smaller cerebral arteries 


medium through arteries which do not 

directly supply the cerebral hemispheres. 
Stereoscopic films are possible but not 

necessarily more desirable than three 


Five successive films have been used but 
the two additional exposures have been 
found to yield no information not available 
on the first three, while the contrast of the 
outlined arteries has been considerably less 
because the neurosurgeon injects the thoro- 
trast more slowly. For sharp detail, ex- 





By decreasing the anode film distance to 


) 


30 inches, comparable roentgenograms 
can be obtained with 200 ma. and the 
technic becomes possible for the average 
modern diagnostic unit not incorporating 
a rotating anode tube. Slight overexposure 
(Fig. 2) is desired in comparison with the 
average lateral skull technic. 

The technic, relatively standardized in 
our department, may be briefly outlined: 

1. The patient is prepared by the 
neurosurgeon in the operating room, and 





Figs. 4 and 5. Large aneurysm of posterior communicating artery at circle 
of Willis. 


Fig. 4, above, is the first of three films and shows secondary fog over the 
posterior portion of the skull from improper handling while the two subse 
quent exposures were being made. The technician who changed the cas 
settes did not place this exposed film completely in the lead-lined box before 
inserting the second loaded cassette in the Bucky. 

Fig. 5, below, is a postoperative film on the same patient. The metal 
clips are seen in the region of the aneurysm 
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the internal carotid artery on the side of 
the suspected lesion is exposed through a 
small incision under intravenous anes- 
thesia. A silk thread is passed under the 
artery to stabilize the vessel during the 
period of injection in the x-ray depart- 
ment. Intravenous anesthesia assures lack 
of motion during exposure without neces- 
sitating use of an immobilization band. 

2. On the x-ray table, the patient’s 
head is placed for a lateral Bucky skull 
exposure with the side opposite the ex- 
posed artery toward the film, which is in 
position in the Bucky carriage. The two 
other films to be exposed are available 
nearby in a lead-lined open box. 

3. A needle attached to a syringe con- 
taining 20 c.c. of thorotrast is inserted 
into the exposed internal carotid artery. 
When blood enters the syringe, indicating 
proper position, the motor for the rotating 
anode is started. Actual exposure is with- 
held as the neurosurgeon injects until two 
or three seconds have elapsed; then the 
exposure switch is released and the first 
film is exposed (Figs. 2 and 4). The out- 
line of the internal carotid to the level of 
the anterior, middle, and posterior cerebral 
vessels is usually seen. 

4. The thorotrast is injected as rapidly 
as possible and the two subsequent films 
are exposed as quickly as the technician 
can remove one cassette from the Bucky 
carriage and insert another. This requires 
approximately eight seconds or less, so 
that the three exposures have been com- 
pleted within eleven or twelve seconds. 
The second exposed film (Fig. 3) reveals, 
in addition to the arteries outlined on the 
first film, most of the smaller branches of 
the anterior, middle, and posterior cerebral 
arteries. The third film (Fig. 1) demon- 
strates the smallest cerebral arteries, the 
venous pools, and usually the larger 


arteries still filled with contrast medium. 
5. The neurosurgeon closes the wound 
while the films are being developed. The 





October 1942 


puncture wound in the artery has not bled 
in our experience, beyond an amount which 
can be controlled by sponge pressure. 


Duke University Hospital 
Durham, N. C. 
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Roentgen Manifestations of Acute Infectious 
Mononucleosis in the Abdomen’ 


M. H. POPPEL, M.D., F.A.C.R., and S. STARR, M.D. 
New York, N. Y. 


Acute mononucleosis or acute glandular The unusual features of the disease are 
fever is an infectious disease characterized the mononuclear leukocytosis with an 
by fever, lymphadenopathy, a mononucle- absolute reduction in the number of poly- 
osis, and an increased titer for sheep cell nuclear granular cells to from 2,000 to 
agglutinins. 4,000 per cu. mm., and the specific agglu- 

Pfeiffer in 1889 described an epidemic tination test (heterophile test) which is 
disease of children which he called ‘“‘Drii- practically pathognomonic in high titers, 
senfieber,’’ characterized by fever and en-_ especially if no serum has previously been 
largement and tenderness of the cervical administered to the patient. The term 
lymph nodes. In 1922 Longcope described ‘‘heterophile’’ was applied by Landsteiner 





Fig. 1. Roentgen examination Sept. 5, 1939. Some observers might consider these films normal. Careful 
observation, however, reveals slight ironing out of the inner concave border of the descending duodenum, with a 
change of direction of the medial ends of the valvulae conniventes from a horizontal to a slightly oblique position, 
slight upward pressure on the greater curvature side of the bulb, and a suggestion of pressure on the greater curva 
ture side of the pylorus 


a syndrome closely related to the one de- to reactions of antibodies with antigens 
scribed by Pfeiffer and, because of the which are not related in their origin, and 
associated mononucleosis, recommended was based on the Forssman principle, /.e., 
the term ‘infectious mononucleosis,’’ which the existence of serological relationships 
Sprunt and Evans had previously sug- between substances in the cells of animals 


gested. widely separated in the zoological system. 
Acute mononucleosis occurs mainly in Abdominal symptoms in acute mono- 


children and young adults, and is believed _nucleosis are not unusual, and an occasional 
to be contagious, but no causative agent case has been reported in which they have 
has been definitely isolated. Some believe been predominant. The following case, 
it to be a fusospirochetal infection. Sec- in which we think lymphadenopathy was 
tioned lymph nodes show hyperplasia of demonstrated roentgenographically, was of 
the lymphoid tissue. The spleen may be- purely abdominal type. 


come palpable and tender. 

‘ CASE REPORT 
_' From the Department of Roentgenology, Kings 
County Hospital, Dr. Richard A. Rendich, Director 
Accepted for publication in January 1941. self for treatment on Aug. 17, 1939, with a history 
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A male nurse, twenty years of age, presented him 





M. H. Popper 


Fig. 2. Roentgen 
six-hour film. Note lobulated extrinsic pressure de- 
fect on the inferior aspect of the left half of the trans- 
verse colon due to several masses 


of diarrhea and diffuse pains in the upper abdomen 
Physical examination showed a 


for three days. 
soft, flat abdomen with slight deep tenderness in 


the upper quadrants. A blood count showed a total 
of 5,900 white cells per cu. mm., with a normal dif- 
ferential count, in which the mononuclear cells 
amounted to | per cent. Under routine treatment 
the diarrhea ceased, but the pain persisted. 

Gastro-intestinal roentgen studies, on Sept. 5, 
showed no intrinsic lesion of the stomach or duo- 
denum. There was a slight “ironing out’’ of the 
rugae along the inner concave border of the descend- 
ing duodenum with slight displacement of this 
part of the duodenum toward the right and poste- 
riorly, suggestive of a space-occupying mass in the 
region of the pancreatic head. Extrinsic pressure 
defects were evident on the inferior aspect of the 
left half of the transverse colon, due to a lobulated 
mass. 

In the differential diagnosis consideration was 
given to the various conditions which Rendich ef 
al. have shown to be capable of producing varying 
degrees of extrinsic pressure on the inner concave 
border of the descending duodenum. Among the 
important ones are: carcinoma, cyst, or other tumor 
of the head of the pancreas; chronic pancreatitis 
with or without calculi; amyloid disease of the pan- 
creas; enlargement of the regional lymph nodes due 
to metastasis or other cause; retroperitoneal masses. 
We also considered the numerous conditions that 
might explain the mass indenting the transverse 


examination Sept. 5, 1939: 
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colon, such as lymphoblastoma, omental cysts, 
localized abscesses, etc. 

While the actual duodenal changes were so slight 
that the findings might have been interpreted as 
normal, the indentation of the inferior border of the 
transverse colon seemed to point to some space- 
occupying mass in the region of the head of the 
pancreas. We thus concluded that multiple extra- 
alimentary abdominal masses were present. Paren. 
thetically, we suggested that lymphoblastoma be 
considered first because of the lobulated appearance, 
the multiplicity, and the patient's age. 

Roentgen examination of the osseous system and 
mediastinum revealed no pathologic changes. Re- 
peated clinical examinations from this time on 
showed no adenopathy; the spleen and liver edges 
were never palpable. Repeated blood counts were 
normal. On re-examination of the gastro-intestinal 
tract, Sept. 24, 1939, after the abdominal symptoms 
had cleared, the masses were no longer demonstrable. 
Comparative study of the appearance of the duo- 
denal loop on Sept. 5 and on Sept. 24 strengthened 
our suspicion of extrinsic pressure on the inner con- 
cave border of the descending duodenum on the 
earlier data. In the later examination the inner 
borders of the valvulae conniventes were as free as 
the outer borders and there was no evidence what- 
ever of ironing out or displacement. It was at this 
time that a diagnosis of acute mononucleosis of 
purely abdominal type was first considered. 

On Dec. 3, 1939, a heterophile reaction was first 
obtained, showing agglutination in a dilution of 
1:64. In the absence of any serum disease, we felt 
that this positive reaction was adequate for a diag- 
nosis of acute mononucleosis and the heterophile 
exclusion test was therefore not considered neces- 
sary. Other routine laboratory tests were normal. 

One month later, in January 1940, we were able 
to demonstrate a 5 per cent mononuclear count. 


DISCUSSION 

Abdominal pain has been reported by 
many authors as present during the course 
of acute mononucleosis. Paul noted ab- 
dominal pain as a prodromal symptom in 
5 of his 51 cases. Longcope stated that the 
original reports of the disease mentioned 
abdominal tenderness as being present. 
He also stated that nausea and vomiting 
were associated with abdominal pain in a 
few cases. In 1938 Beliveau and Russell 
reported a case simulating acute appendi- 
citis, with epigastric pain at the onset. 
Later there appeared nausea and vomiting, 
right lower quadrant pain, tenderness, and 
rebound pain. Typical blood cell changes 
and peripheral lymphadenopathy were 
present in this case. 
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In the absence of serum disease, the 
sitive heterophile reaction at such a late 
date in a dilution of 1:64 is adequate, we 
feel, to make the diagnosis of acute mono- 


nucleosis. Paul states that the aggluti- 


nation absorption test is necessary only 
when the titer is low, 1:32 or less. 

Incidentally, our patient had been work- 
ing at the onset of his illness with another 
male nurse who had just recovered from 
acute mononucleosis. 


SUMMARY 
A case of acute mononucleosis of a purely 
abdominal type is reported, in which the 
abdominal lymphadenopathy was demon- 
strated roentgenographically. 


114 E. 4th St. 
New York, N. Y. 
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The Cyclotron as a Medical Instrument’ 


FRED JENNER HODGES, M.D. 
Ann Arbor, Michigan 


Roentgenologists everywhere are proud of 
the accomplishments achieved by the pioneer 
in their specialty whose productive life was 
spent in your midst and whose name is to 
them indelibly associated with Kalamazoo, 
Michigan. It1s not given to every community 
to have absorbed by daily impact the person- 
ality and intellect of a great man throughout 
four decades and more of his mature years. 
Over and above his contributions to clinical 
and scientific medicine, and to radiology in 
particular, Augustus Warren Crane so en- 
deared himself in the hearts of his col- 
leagues and fellow citizens that memories of 
his life will long survive as a model of high- 
minded purpose and unwavering devotion to 
public service. It is a splendid thing which 
your Academy of Medicine has done, to 
designate one meeting each year as a mem- 
ortal to him. 

As your speaker, on this, the fifth anniver- 


CERTAIN AMOUNT of background is 
A necessary to appreciate the circum- 
stances surrounding the development of 
the cyclotron. During the decade begin- 
ning with 1920 physicists interested in the 
phenomena of radiation began to uncover 
facts regarding the structure of atoms 
which could not be adequately explained 
according to theories then widely accepted. 
It had long been known, of course, that 
certain elements of the greatest atomic 
weight possessed the strange power of 
spontaneous disintegration or radioactiv- 
ity, but since no one had ever observed 
similar behavior in the case of the rank and 
file of elements, it had been assumed that 
the vast majority represented heavy nuclei 
or indivisible units of mass surrounded by 
very much lighter and very active elec- 
trons. For years physicists had busied 


! Crane Memorial Lecture, presented before the Kal- 
amazoo Academy of Medicine, Kalamazoo, Michigan, 
Feb. 17, 1942. Accepted for publication in March 1942. 


sary of his passing, I have succeeded in part 
im overcoming a feeling of incompetence for 
that réle by selecting a subject which certainly 
would have intrigued Dr. Crane and by 
arranging its presentation as though he were 
to be a member of the audience. He would 
not have objected, I am sure, if I had recalled 
his own interest in the medical possibilities 
which he sensed in the discovery of x-rays by 
a German physicist in December 1895. To 
him the contribution of another physicist 
thirty-five years later, in this instance 
younger by twenty years and working in 
Berkeley, California, would have stirred old 
memories and in the light of rich and varied 
experiences Dr. Crane would have been quick 
to appreciate the parallelism between these 
wo events. Let me tell you, then, the story of 
the cyclotron and point out some of the 
achievements and potential applications of 
this instrument in the field of medicine. 


themselves by delving into the mysteries of 
electron behavior and had harnessed these 
willing particles to practical public service 
in a great variety of ways, always assuming 
that no force which man might exert could 
hope to violate the sanctity of the central 
nucleus of an atom. Gradually, through 
the researches of the Curie-Joliots in 
France, Rutherford and Chadwick in 
England, Bohr in Denmark, and Fermi in 
Italy, it became obvious that atomic nuclei 
could be violated if striking power of suffi- 
cient magnitude were brought to bear upon 
them. Transient radioactivity could be 
imparted to otherwise stable elements if 
exposed, for example, to bombardment 
with the alpha particles of radon. This 
fact was discovered virtually by accident, 
and the earliest knowledge of this sort was 
based upon isolated nuclear reactions of 
minute magnitude. 

Let us review for a moment the present- 
day conception of the structure of atomic 
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nuclei reduced to the simplest possible 
terms. There are ninety-two known ele- 
ments. Each has its own individual 
chemical characteristics which are linked 
with the number of electrons which its 
nucleus inevitably attracts about itself. 
Since the electron carries a unit negative 
electrical charge, it follows that the nuclei 
of the various elemental atoms differ from 
those of other elements in the magnitude of 
the positive electrical charge which they 
carry. An element’s atomic number rep- 
resents the number of positive charges 
within its nucleus; the number, also, of the 
negatively charged electrons which revolve 
about its nucleus. The elements have been 
arranged in the periodic table according to 
atomic number. Hydrogen possesses one 
positive nuclear charge, helium two, lith- 


Het 
a iH? 2 
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atom to every 7,000 atoms of ordinary hy- 
drogen. This gas, identical chemically, has 
a mass just twice that of ordinary hydro- 
gen and thus represents the simplest ex- 
ample of the existence of neutrons in 
addition to charged particles within an 
atomic nucleus, for here the nucleus is com- 
posed of one proton and one neutron. The 
symbol for heavy hydrogen is written as 
H with the subscription 1 to represent 
charge and the superscription 2 to repre- 
sent mass (,H?). The helium nucleus, from 
the physical point of view, is a double 
heavy hydrogen nucleus, for it has two 
charged and two uncharged particles and 
is, therefore, written as ,He‘, the abbrevi- 
ation for its name, with the subscription 2 
representing its charge and the superscrip- 
tion 4 its total mass. 





lithium 


oxygen 


Fig. 1. Diagrammatic representation of nuclear structure of ordinary and heavy hydrogen, helium, 
lithium, and oxygen. 


ium three, beryllium four, and so on up to 
uranium, which has a nuclear charge of 92. 
For each positive charge the nucleus of an 
atom contains one proton. The elements 
differ in mass as well as in charge, the 
range being greater, however, beginning at 
one for hydrogen and reaching 238 for 
uranium. In addition to a characteristic 
number of protons, each carrying a single 
positive charge, atomic nuclei, except in 
the case of common hydrogen, contain un- 
charged particles of mass called neutrons. 
The hydrogen nucleus has one proton and 
is symbolized by the letter H with the 
subscription 1 to indicate charge or atomic 
number and the superscription 1 to indicate 
that it is a mass of one. 

Heavy hydrogen, first isolated by Urey 
in 1932, occurs in nature in the ratio of one 


It happens that in the case of most ele- 
ments, chemically identical substances are 
known to exist in nature which differ in 
mass value, as in the case of ordinary hy- 
drogen with respect to heavy hydrogen. 
Such substances are called ‘“‘isotopes.”’ 
For example, tin, which always carries a 
nuclear charge of 50, is found in greatest 
amounts in nature as a substance with a 
mass of 120 (;9Sn'2°), but nine other stable 
substances have also been identified in 
nature, all behaving chemically exactly 
the same as tin, which have masses of 112, 
114, 115, 116, 117, 118, 119, 122, and 124. 
These are all isotopes of tin. Their nuclei 
contain the orthodox number of charged 
particles, protons, but are either under- or 
over-supplied with uncharged particles of 
mass, neutrons. In general, nuclei with 
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Fig. 2. Bohr’s model to illustrate the voltage 
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barrier which surrounds the nuclei of atoms. 


Fig. 3. Graphic demonstration of successful nuclear bombardment with a high-energy deuteron. 


Fig. 4. Illustration of change in energy state produced by direct nuclear hit. 


higher numbers of protons seem to be less 
sensitive to the number of neutrons which 
they can tolerate without automatic break- 
down. So long as the number of protons 
remains fixed, alterations in mass do not 
interfere with chemical behavior. 

Each nucleus is protected against dis- 
turbance of its inner structure by a highly 


positive voltage barrier. Only when this is 
forcibly scaled or penetrated can particu- 
late matter gain access to the interior of the 
nucleus. Bohr has diagramed this state of 
affairs as a conical mound with a single 
open crater at the apex. Within the 


depths of the crater the protons and 
neutrons which make up the nucleus move 
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about with energies insufficient to escape, 
while approaching particles with energies 
acquired by descending an inclined plane 
must climb the steep sides of the mound 
and score a direct hit in order to invade 
the nucleus (Fig. 2). If one were to em- 
ploy as a projectile the entire nucleus of a 
deuterium atom (consisting of one proton 
and one neutron), known as a deuteron, he 
might impart to it a great velocity by re- 
pelling it from a body of high positive 
charge by virtue of the similar charge of 
the proton, and it is conceivable that the 
momentum acquired in flight by the 
neutron would carry this fraction on into 
the target nucleus even though the proton 
were turned back by the voltage barrier 
(Fig. 3). By adding its energy to that of 
the particles normally present in the 
nucleus, the newly arrived neutron will 
increase the likelihood that some particle 
will escape, thus imparting the property of 
radioactivity or instability to the atom 
which has been altered (Fig. 4). The mere 
presence of an extra particle of mass within 
the nucleus has converted the parent atom 
into an isotope of the same element, for 
although the charge has not changed, the 
mass is greater. Thirteen types of nuclear 
reaction have been observed depending 
upon the nature of the bombarding par- 
ticle, the energies employed, and the par- 
ticular element attacked. It will be seen 
that it is possible to add to the proton 
complement of a nucleus by the forcible 
injection of a charged particle or to drive 
out one of the protons normally present, 
thus converting the original element to the 
one next above or the one just below in the 
periodic table. In this manner the trans- 
mutation of elements can be effected. 

By 1930 these newer concepts of atomic 
behavior were well accepted by workers in 
physics, but the further expansion of such 
knowledge was sharply restricted for want 
of an efficient instrument with which to 
conduct large scale ‘‘all-out’’ attacks upon 
all elements. It was soon found that 
higher and higher bombarding energies 
were necessary for the successful disruption 
of nuclei when elements of successively 
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greater atomic weight were attacked. 
Bombarding particles of three million 
electron volts were ineffectual on elements 
heavier than sodium and with existing 
apparatus higher energies could not be 
attained. Supervoltage installations for 
clinical radiation therapy were very few in 
number, costly to purchase, and in energy 
output far below the range desired by in- 
vestigators in the new field of nuclear 
physics. It is at this point that the genius 
and perseverance of Ernest Orlando Lawr- 
ence enter the scene. 

Thirty years of age, Lawrence had been 
called from Yale to the University of 
California as Associate Professor of Phys- 
ics. He was looked upon as a young man 
of promise, a diligent investigator, and an 
inspiring teacher possessed of unusual and 
wholesome personal charm. One evening 
in 1929 his attention was attracted to an 
article by a German physicist, R. Wideroe. 
In it was described a new principle by 
which ionized particles could be energized 
by means of a pair of hollow cylindrical 
electrodes, each connected to one leg of an 
oscillating high-frequency circuit. Ions 
released near the end of one cylinder would 
be attracted into the electrode when its 
charge was opposite in sign to the charge 
of the ion. If the frequency of the 
oscillating circuit was properly tuned, the 
second cylinder of the tandem would have 
switched its polarity just as the moving 
particle emerged from the first electrode 
and a second impulse of equal force would 
be applied again to accelerate its motion. 
Lawrence made notes from the article for 
future reference, for here was a method by 
which the enormous energies necessary to 
the successful exploitation of nuclear dis- 
integration experiments might be achieved. 
It occurred to Lawrence that one might 
utilize to advantage the fact that charged 
particles, like charged conductors, are 
moved at right angles to the lines of force 
within a magnetic field. If, he reasoned, 
the curved path of a moving charged 
particle could be depended upon to increase 
just sufficiently (in length) with each 
reversal of electrode polarity, a pair of 
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semicircular hollow electrodes, energized 
with an oscillating potential and placed 
within a magnetic field, might successfully 
accelerate ionized particles in a flat spiral, 
the energy increasing with each lap (Fig. 
5). 

With his student, M. S. Livingston, he 
built a small model to test his scheme and 
found that the plan was feasible. This 
instrument for accelerating particles in an 
ever-widening spiral he called the ‘‘cyclo- 
tron.’’ With Sloan, Lawrence also built a 
linear multiple-stage resonance accelerator 
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of improving and enlarging the apparatus 
went on apace. Soon Livingston, the 
graduate student with whose able assis. 
tance the first successful experiments had 
been made, was joined by other interested 
and enthusiastic workers. The crew 
seemed not to know the meaning of regu. 
lated existence, and day and night the work 
went on. Larger and more powerful grew 
the generating plant until beams of three, 
four, and seven million volts were common- 
place. In crowded makeshift quarters, 
epoch-making physical discoveries were 


poles of 
electromagnet 











protons 
deuterons 
or «-particles 


Fig. 5. 


using 30 electrodes alternately connected 
to the legs of an oscillating circuit, to 
develop Wideroe’s method further. With 
this instrument, an oscillating voltage of 
40 kv. produced ion energies of 1,200,000 
electron-volts using mercury nuclei as ions. 
In the first cyclotron to operate success- 
fully, a potential of only one-tenth that 
value accelerated hydrogen nuclei to the 
same final energy by causing them to 
revolve 150 times through the semicircular 
electrodes. 

In the wooden building, soon designated 
as the Radiation Laboratory, the business 


Diagram showing the principle of the Lawrence cyclotron. 


being made faster than they could be re- 
corded in the current physical literature, 
and the pilgrimage of research workers to 
this new center of activity grew larger and 
more select. 

Lawrence's delightful personal char- 
acteristics greatly facilitated the expansion 
of the activities, for he was ever anxious 
and ready to have others make use of the 
new tool he had developed. Problems in 
virtually every field of science were soon 
built about the output of the cyclotron, and 
the impetus thus begun has grown steadily 
in the years which have followed. In 1939 
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Lawrence was awarded the Nobel Prize in 
Physics for his discoveries. 

Early in the course of events a former 
colleague from the physics staff at Yale, 
clearly sensing the lasting importance of 
Lawrence's contribution, attached himself 
to the new laboratory, and to this man, 
Donald Cooksey, much credit is due for 
the service which he has rendered through- 
out the developmental period as first assist- 
ant to Lawrence. His thoughtfulness in 
preserving in photographic form every 
step of the cyclotron’s story is responsible 
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as a fruitful field of research to eager 
physicists. Throughout the United States 
there are thirteen cyclotrons in operation, 
nine contemplated or under construction. 
In other countries ten more have been 
built. Other types of instruments have 
been devised to accomplish the same or 
similar purposes, but none of these has 
been so widely adopted by others. ‘‘Atom- 
smashing’ is the catchword which de- 
scribes the violation of the integrity of 
atomic nuclei. It will be remembered that 
x-rays are customarily produced by the 


horon 


Diagram of nuclear reaction which takes place when beryllium is bombarded with 


deuterons. 


for the clarity with which it can now be 
told. 

The smaller of two cyclotrons at the 
University of California now produces 
deuterons with energies of 7,000,000 to 
10,000,000 electron-volts; the larger in- 
strument devoted exclusively to biological 
experimentation yields  16,000,000-volt 
deuterium ions, while the giant now under 
construction atop the hill which overlooks 
the Berkeley Campus is designed to im- 
part energies up to 100,000,000 electron- 
volts. 

This instrument developed by Lawrence 
has provided a practicable method for 
producing intense beams of exceedingly 
high-energy particles which can be manipu- 
lated with ease and accuracy. It is with 
such beams that the process of ‘‘atom- 
smashing,’ so widely popularized in maga- 
zines and the daily press, has been opened 


release of binding energies which normally 
maintain the electron pattern about the 
positively charged nucleus of an atom. To 
‘“‘smash”’ an atom it is necessary to disrupt 
not merely the orbital arrangement of 
extranuclear electrons but to alter the 
structure of the nucleus itself. 

Referring to our rapid review of present 
nuclear theories, deuterons accelerated to 
high speeds are very useful in the prepara- 
tion of unstable isotopes or artificially 
radioactive materials, for which in turn 
many uses have developed. One of the 
most common nuclear reactions which 
such beams are called upon to produce is 
the liberation of fast neutrons from a target 
of stable beryllium. A bombarding deu- 
teron, when it scores a direct hit against a 
beryllium nucleus, penetrates the colony 
of particles within, instantly converting 
the beryllium to an unstable form of boron, 
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for instead of four protons the nucleus now 
contains five, which is no longer character- 
istic of beryllium. The new nucleus is un- 
stable because boron normally has but five 
neutrons and the bombarding deuteron 
has supplied an additional one. Some un- 
stable isotopes are slow to revert to stable 
forms, requiring minutes, hours, days- 
even years—to cease radiating particles, 
but in the case of boron “‘‘eleven,’’ extru- 
sion of the extra neutron occurs at once 
(Fig. 6). The result of the bombardment 
is the conversion of a part of the beryllium 
target to boron ten, and release of a 
shower of high-energy uncharged particles 
of mass, neutrons. This beam of energy 
has many properties similar to a beam of 
high-voltage x-rays, such as ionizing abil- 
ity, long path in air, ability to penetrate 
into matter. 

In reactions the products of bombard- 
ment continue to give off particles for a 
variable period of time, resembling in be- 
havior radium, whose natural action is al- 
ready familiar tous. Such end-products of 
bombardment are called unstable or radio- 
active isotopes. These isotopes concern 
us as physicians, for the emission of par- 
ticles or gamma rays, as the case may be, 
represents radiant energy which may be 
measured in minute quantities and, if 
sufficiently intense, may be employed 
therapeutically. Natural radioactivity 
occurs in only three series, originating in 
actinium, thorium, and uranium. Radium 
and radon belong to the uranium series. 
By artificial means, unstable or radio- 
active isotopes have been produced in the 
case of every known element. 


MEDICAL USES OF THE CYCLOTRON 


Leaving to the physicist the fascinating 
study of nuclear disintegration as a science 
in itself, let us cast a covetous glance at the 
fruits of his labors to date, with the thought 
of converting to our own ends anything 
which seems to offer promise of being useful 
in medicine. As a matter of fact, we find 
that the physicists at the University of 
California have already welcomed such 
depredations, for they have thrown their 
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full support and active assistance behind 
the work of the Crocker Radiation Labo. 
ratory (Fig. 7), which was built, equipped, 
and staffed for the sole purpose of studying 
and developing the biological applications 
and the practical utilization of the cyclo- 
tron’s output. Here is installed the largest 
cyclotron now in operation. Its magnet, 
coils, and vacuum tank weigh 220 tons, 
The vacuum tank measures 60 inches in 
diameter. It produces a 200-microampere 
beam of 16,000,000 electron-volt deuterons 
(Fig. 8). This instrument, manned by a 
corps of keen young physicists, has oper- 
ated with remarkable regularity and uni- 
formity since November 1939. The build- 
ing which houses the cyclotron is equipped 
with facilities for biological and clinical 
research under the direction of Dr. John 
Lawrence, Assistant Professor of Internal 
Medicine, and Dr. Robert Stone, Professor 
of Radiology, in the University of Cali- 
fornia Medical School. A staff of some 
seventeen workers devote full time to 
biological investigation. Many faculty 
members in the various biological divisions 
of the University are pursuing investiga- 
tions requiring the co-operation of the 
Crocker Laboratory. The industry and 
the splendid spirit of the entire organiza- 
tion are most stimulating to the steady 
stream of visitors from far and wide who 
come to observe the work of the laboratory. 

There are three major fields of biological 
study which have developed about the 
cyclotron, each of which offers problems of 
deep interest. It is quite impossible to 
forecast which will ultimately yield the 
most valuable returns. These three fields 
of activity may be designated as (1) ex- 
perimentation with radioactive tracer sub- 
stances in biology and medicine, (2) ex- 
perimental use of artificially produced 
radioactive isotopes internally adminis- 
tered as therapeutic agents, and (3) the 
experimental substitution of fast neutrons 
for x-rays and gamma rays in the field of 
external radiation therapy. 

Radioactive Tracer Substances: The pos- 
sibilities of this field are virtually limitless. 
It has already been stated that unstable or 
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Figs. 7 and 8 


The Crocker Radiation Laboratory, University of California, Berkeley, and a beam of 16-million 


volt deuterons in air. 


radioactive isotopes can be prepared in the 


case of every element if desired. Chemi- 
cally these behave identically with the 
commonly obtainable form of the element, 
whereas physically they possess the quality 
of detectable radioactivity. By virtue of 
this physical property any particular 
sample can be positively identified wher- 
ever it may be found and regardless of the 


chemical reactions in which it may have 
participated. Readily available instru- 
ments are capable of detecting almost 
infinitesimal amounts of such isotopes, 
with a delicacy comparable with that of 
spectroscopic analysis, and such readings 
can be made with rapidity. Even though 
radioactivity is a transient phenomenon in 
all unstable isotopes, the periods of half- 
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life ranging from seconds to a thousand 
years or more, the rates of decay are well 
established for each, permitting one to 
make due allowance for reduced activity 
which accompanies the lapse of time. It is 
thrilling to think that one can administer 
to a patient sodium chloride in which one 
sodium atom in one million is unstable and 
that the rate and manner of the excretion 
of that particular sample can be followed 
with extreme accuracy. Small quantities 
of radioactive phosphorus, much smaller 
than those in which any biological effect of 
irradiation is detectable, can be adminis- 
tered to a test animal or patient for the 
purpose of measuring phosphorus retention 
by the skeleton and its ultimate excretion 
from the body with exact information as 
to the source of the particular sample 
studied. 

The use of tagged or earmarked chemical 
substances in biological experimentation 
involves recourse to methods of assay 
new to most physicians and biologists, but 
well known to physicists, having been long 


used by them. These methods, though 


strange, are not difficult to master. In- 
stead of using chemical methods of quali- 
tative and quantitative analysis to deter- 
mine the presence of portions of internally 
administered samples in various tissues or 
in excreta, the residual radioactivity is 
detected or measured by means of an 
electroscope, an electrometer, or a Geiger 
counter. Knowing the strength of the 
original sample and its established rate of 
decay, expressed in terms of half-life, one 
can arrive at extremely accurate determina- 
tions of the behavior of the substance 
being studied. Remembering that radio- 
active isotopes can be prepared for every 
element in the periodic table, the enormous 
range of the field open to biological study 
with tracer substances can be appreciated. 
Thus far only a relatively few radioactive 
substances have been subjected to serious 
biological study. The most intensive ex- 
perimentation has been carried out with 
radioactive phosphorus prepared by bom- 
barding red phosphorus, ;;,P*!, to produce 
is5P**. This occurs as the result of intro- 
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ducing an extra neutron into the phos- 
phorus nucleus. Phosphorus 32 is unstable 
or radioactive, and seeks stability by 
throwing out electrons from its nucleus, 
which effectively increases nuclear charge 
by one. A nucleus with a charge of 16, 
however, is no longer phosphorus but 
sulphur. When red phosphorus is bom- 
barded with deuterons, not all phosphorus 
atoms are converted into the radioactive 
isotope just described. As a matter of fact, 
only a very few are so affected. If the 
bombarding beam is very intense and if 
bombardment is continued for a number 
of hours, a proportionately larger number 
of atoms are so altered, providing a 
‘stronger’ sample. 

The spontaneous conversion of P** into 
sulphur does not occur simultaneously in 
all of the unstable atoms, but rather follows 
the law of chance, with a given percentage 
of the radioactive nuclei each discharging 
an electron during a given time interval. 
Repeated observations have shown that 
the time required for P** samples of any 
strength to lose one-half of their spon- 
taneous radioactivity is 14.8 days. 
Samples of this radioactive material are 
prepared each week at the Crocker Labo- 
ratory and are converted, after bombard- 
ment, into a half liter or so of neutral 
sodium phosphate solution, Na,HPQO,, 15 
mg. per c.c. Measured for radioactivity, 
these samples when freshly prepared are 
usually equivalent to about 400 micro- 
curies (0.4 millicurie) of radon per c.c. 
The activity falls off daily, reaching half- 
strength, as has been stated, on the fif- 
teenth day. Numerous well conceived and 
controlled experiments have been directed 
toward the study of phosphorus metabo- 
lism using this material. Radiophosphorus 
will be considered more thoroughly in 
connection with its therapeutic uses. 

Several of the various radioactive iso- 
topes of iodine, prepared by the deuteron 
bombardment of a target made of tel- 
lurium in the form of iron telluride, have 
been used most spectacularly by Hamilton 
and Soley to study the iodine metabolism 
of the thyroid. By the use of earmarked 
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Fig. 9. 
autograph, of same tissue block. 


jodine they have shown the great affinity 
of this element for thyroid tissue. They 
have further shown that great variations of 
iodine occur between thyroids in various 
states of activity. Normally the thyroid 
retains about 3 to 4 per cent of the ad- 
reaching a saturation 


ministered dose, 


point relatively soon after administration. 
In hypothyroid states the gland takes up 
but little iodine, whereas in persons with 
actively toxic thyroids and in patients with 


Graves’ disease, the initial uptake is very 
high while its subsequent loss is very rapid. 
Hamilton and Soley, stimulated by the 
activities of the splendidly organized thy- 
roid clinic at the University of California 
Hospital, have, most ingeniously, caused 
particles of radio-iodine lodged in the 
thyroid to photograph themselves upon 
non-screen x-ray film by placing thin tissue 
sections in direct contact with the emul- 
sion. Magnified beneath a microscope, 
when superimposed by the actual tissue- 
section stained in the usual fashion, such 
photographs become auto-photomicro- 
graphs and serve to identify the actual 
location of radio-iodine deposits with re- 
spect to histologic landmarks (Fig. 9). 

The work of two chemists, Ruben and 
Kamen, with radioactive carbon, repre- 
sents what is probably the most outstand- 
ing example of tracer substance experi- 
mentation. The researches which they 
have begun open a field of investigation 
which promises virtually limitless possibili- 
lies, of interest to physicians as well as 


A. Stained section of thyroid showing oval parathyroid at right. B 
Note that no radioactive iodine has been deposited in the parathyroid 


Auto-photomicrograph, or radio 


chemists. With carbon dioxide, in which 
the carbon atoms have been given radio- 
activity of very brief half-life, these men 
have succeeded in upsetting many of the 
firmly rooted and long standing theories 
regarding the mechanism of photosyn- 
thesis in plants as well as carbohydrate 
metabolism in general. They have proved 
that, contrary to belief, chlorophyll-con- 
taining plants can and do take up CO, in 
the complete absence of light. Their ex- 
periments show that this “dark reaction” 
is less active than the “light reaction”’ in 
the ratio of one to twenty, but nevertheless 
plants are capable of consuming carbon 
dioxide without utilizing energy derived 
from light. Carried farther, their experi- 
ments have established the fact that all of 
the many living substances which they 
have examined are found to take up CO, 
even while giving up the same substance 
as a product of metabolism. Contempo- 
rary experiments by Hastings at Harvard, 
intended to prove, by the employment of 
radioactive carbon, that glycogen is manu- 
factured in the liver from lactic acid, were 
thought by him to have gone awry when 
tagged carbon confined to molecules of 
lactic acid could not be recovered in the 
glycogen produced by liver cells. In re- 
ciprocal experiments in which sodium car- 
bonate was used as a vehicle for the ear- 
marked carbon atoms instead of the lactic 
acid component, all of the marked carbon 
was recovered from subsequently elabo- 
rated glycogen. Thus do existing theories 
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of the intricate processes of metabolism, 
carefully built and well upon the results of 
often repeated chemical analysis, fall before 
attack with this new and intriguing method 
of study. No longer must one assume that 
end-products have been built from one 
chemical radical or another. The particu- 
lar atoms which start out at the begin- 
ning of any complicated reaction can be 
followed through various intermediate proc- 
esses and identified at the end. 

Ruben and Kamen have found by a 
study of the fate of tagged carbon that 
CO, absorbed by plants is not attached to 
chlorophyll cells, not united with chloro- 
phyll molecules, not synthesized into alde- 
hydes, proteins, starches, sugars, or cellu- 
loses immediately. One by one the various 
solids of ground barley sprouts which had 
absorbed radioactive carbon dioxide were 
isolated and tested; the radio-carbon re- 
mained behind in the filtrate after all 
solids had been removed by ordinary 
chemical methods. Subjecting the filtrate 


to ultra-speed centrifugation, these in- 


vestigators proved it to be in the heavy 
portion, from which fact they postulate 
that CO, synthesis is bound up with the 
function of extraordinarily large molecules, 
larger than those of proteins, which are in 
all probability enzymes. They feel that 
the function of chlorophyll is to supply 
hydrogen for combination with carbon to 
make carbohydrates. Radio-carbon does 
find its way into various plant solids after 
an interval of 100 minutes, not before. The 
biological secrets which may be expected 
to yield to solution with tracer study are 
legion—this thrilling chapter of biology is 
just in its beginning paragraphs. 
Therapeutic Uses of Radioactive Sub- 
stances: Ever since it became apparent 
that artificially radioactive isotopes could 
be prepared in sizable quantities by cyclo- 
tron bombardment, the feasibility of their 
internal administration for therapeutic 
purposes has aroused interested specula- 
tion. Here were chemical elements, pos- 
sessed of the temporary power of emitting 
radiant energy, which might be combined 
in salts normally well tolerated by the 
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human body. It might well be possible to 
subject diseased tissues to periods of con- 
tinuous irradiation from within, elimi- 
nating the difficulties and uncertainties 
which attend the existing practices of x-ray 
and radium therapy. : 

The idea of “intracellular radiation” 
carries with it an entirely new concept, 
apparently in sharp contrast to those 
which govern the therapeutic use of x-rays 
and radium rays. In the case of the latter, 
radiations originating outside of the body 
are directed toward the tissues in which 
radiation effects are desired. At best this 
is accomplished with only fair precision 
because such externally generated radia- 
tions are always divergent, diminishing in 
cross-sectional intensity as greater and 
greater tissue depths are reached and be- 
cause greater or lesser filtration effects are 
bound to be produced by the intervening 
tissue which must be penetrated. Slowly 
and upon the basis of repeated trial and 
error, arbitrary therapeutic irradiation 
technics have been developed. Because it 
is uniformly costly and largely impracti- 
cable, continuous radiation has not been 
widely employed; single doses more or less 
rhythmically repeated are commonly used 
to simulate continuous radiation. 

If it were possible to administer intern- 
ally pharmacologically innocuous com- 
pounds containing amounts of radioactive 
isotopes sufficiently great to affect materi- 
ally the life cycle of growing cells, the 
radiologist might distribute radiation 
evenly throughout living tissue, main- 
taining the effects of such radiation con- 
tinuously for any desired period of time. 
Materials are available for use whose 
radioactivity diminishes or decays at fairly 
rapid rates, rendering them suitable for 
internal administration in contrast to 
salts of radium, whose half-life of activity 
greatly exceeds the life span of man. 

As to quality of radiation, a wide range 
of energy is available in artificially pro- 
duced radioactive materials. Some of 
these yield exceedingly soft beta radiation 
only. Others give off gamma rays, also, 
the energy of which is variable from sub- 
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stance to substance. It is generally be- 
lieved that all biological effects produced 
by radiation of whatever sort are directly 
related to the intensity of tissue ionization 
produced. Such ionization is the form into 
which the energy of roentgen and gamma 
ray beams are converted when absorbed 
by living tissue. Entirely comparable 
jonization is produced by internally ad- 
ministered radioactive isotopes. 

It will at once occur to all radiologists 
that it is undesirable to produce tissue 
jonization throughout the entire body, a 
result which might well be suspected as 
inevitable when radioactive materials are 
internally administered. If this were in 
fact the true state of affairs, it is altogether 
probable that the therapeutic value of this 
method of approach would be effectively 
nullified by the consequent overwhelming 
insult to living tissues. Fortunately there 
is already ample evidence to prove that 
many materials possess highly selective 
affinities for one tissue or another. This 
being the case, it is entirely plausible to 
expect that particular isotopes may be 
chosen for internal use which will result in 
the production of selective ionization in 
the very tissues where ionization effects 
are desired. 

To enumerate but a few of the experi- 
ments which have already been completed 
to demonstrate selective “‘uptake’’ or de- 
position, one might mention iodine, which, 
it will be remembered, has been shown by 
Hamilton and Soley to have a very marked 
affinity for the thyroid gland; phosphorus, 
which John Lawrence and his associates 
have shown possesses a predilection for 
lymphoid and osseous tissues and spleen; 
and the more striking case of strontium, 
which Charles Pecher found quickly be- 
comes fixed in high concentrations in bone 
to the virtual exclusion of other tissues. 
To go one step further, it is noteworthy 
that the phosphorus uptake in leukemic 
lymphoid tissue exceeds that which obtains 
im normal lymphoid tissue; the state of 
thyroid activity determines to a marked 
degree the extent of selective iodine de- 
position, and bones invaded by osteo- 
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blastic tumor metastases take up far more 
strontium than those which are normal. 
The demonstration of such selectivity not 
only in one but in the case of several sub- 
stances encourages one to believe that in- 
tracellular radiation may have an impor- 
tant future in the field of radiotherapy. 

It is scarcely fair to demand or to expect 
conclusive clinical proof of the efficacy of 
this new principle at this early date. Con- 
vinced as we are that radiation therapy as 
now practised is valuable, we must admit 
that the desirable clinical results which we 
have learned to expect are very materially 
offset by our failures, and further that 
many years of patient endeavor have been 
spent in establishing this form of treat- 
ment. In the ten years since the invention 
of the cyclotron, a great deal of effort has 
been expended in developing its design to 
the point where quantity output can at 
last meet clinical demands. Throughout 


this period of development biological re- 
search has been actively pursued, and in 
the last few years actual therapeutic tests 
upon patients have been attempted gin- 


gerly. All told, some several hundred pa- 
tients with leukemia in various forms have 
received therapeutic doses of radiophos- 
phorus at the hands of John Lawrence and 
his associates. Additional patients have 
been treated by internists in other clinics 
which have been supplied with phosphorus 
by the Berkeley laboratory. In general, 
one is justified in concluding, even at the 
present time, that intracellular radiation 
appears to accomplish as much as roent- 
genologic methods in the way of alleviating 
symptoms and prolonging life. One par- 
ticular patient in whom the diagnosis of 
myeloid leukemia was established beyond 
the question of doubt by hematological and 
bone marrow study quickly improved, de- 
veloped a normal blood picture, and has 
remained well to all intents and purposes 
for better than three years under phos- 
phorus therapy only. At the present time 
selected cases of hopelessly far advanced 
skeletal metastases and multiple myeloma 
are being subjected to therapeutic testing 
with radio-strontium with initial sympto- 
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matic results which are encouraging. It 
seems entirely possible that patients with 
Graves’ disease may be effectively treated 
with radio-iodine. This subject is being 
explored with suitable caution and fore- 
thought at the thyroid clinic of the Uni- 
versity of California. 

In the case of leukemia, the disease most 
extensively studied to date in connection 
with artificially radioactivated elements, 


the rationale of phosphorus therapy has 


been to treat the disease symptomatically. 
The spacing and the magnitude of phos- 


phorus administration are suited to the 
In general, doses 


response of the patient. 
are being used which do not exceed 5 milli- 
curies of radioactivity as compared with 
radon standards. The total dosage never 
exceeds 25 millicuries. The effect of such 
treatment upon total white count is 
gratifyingly gradual. The relatively rapid 
decay of phosphorus activity enables one 
to control the downward drift quite 
effectively. 

Direct Neutron Therapy: The third and 
last field in which the output of the cyclo- 
tron offers some prospect of rendering 
assistance to medicine concerns itself with 
the substitution of a beam of fast neutrons 
for high-voltage roentgen rays or the 
gamma rays of radium in the treatment of 
malignant neoplasm. This field is dis- 
cussed last because, although it seems to 
parallel most closely present-day concepts 
of medical radiology, the ultimate achieve- 
ments to be expected seem at the moment 
to have less far-reaching potentialities 
than the employment of nuclear disinte- 
gration products as tracer substances or as 
internally administered therapeutic agents. 
It is distinctly worth while to test the 
efficacy of neutron radiation against the 
known accomplishments of roentgen and 
radium rays, for we as radiologists are the 
first to admit that results achieved with 
radiation therapy in the cancer field leave 
much to be desired, and we shall be the 
first to welcome any agency which may be 
developed to improve these results. 

The only experiments which have been 
conducted to test the efficacy of neutron 
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radiation in the treatment of human cancer 
have taken place at the Radiation Labo. 
ratory in Berkeley. This is entirely fitting 
and proper, for here is the only place in the 
world where beams of sufficient intensity 
are at the present time available with great 
regularity day by day. The first experi- 
ments of this sort were begun under the 
direction of Dr. Robert Stone in 1937. 
These were carried out on the smaller of 
the two Berkeley cyclotrons, for the 
Crocker Laboratory with its 60-inch in- 
strument had not at that time been con- 
structed. Twenty-four patients, all in 
advanced stages of their disease, repre- 
senting hopelessly incurable cancer, re- 
ceived cautiously administered doses, the 
magnitude of which was determined in a 
purely arbitrary fashion. Because of fixed 
limitations of space, only lesions confined 
to the head and neck could be treated. 
These experiments served to supply much 
needed information regarding skin toler- 
ance, depth dosage, and some indication 
as to the primary response of tumor masses. 
Beyond such observations little was ex- 
pected or realized. All but 4 of these 24 
patients had died by Jan. 1, 1941. It can- 
not be said that any of the survivors had 
been cured. It is obviously difficult to 
form a reliable opinion as to whether or 
not their life span has been materially 
affected by the treatment. 

Since November 1939 an additional 
group of 123 persons had received neutron 
therapy at the Crocker Laboratory prior 
to Dec. 1, 1941. Forty-two of these are 
now dead, leaving a total of 81 patients 
still living who have received neutron 
therapy. Within this group a wide diver- 
sity of tumor types is represented, includ- 
ing carcinomas of lip, tongue, larynx, 
buccal mucous membrane, prostate, breast, 
esophagus, colon, and other sites, as 
well as various forms of lymphoblastoma 
and an occasional sarcoma. It may readily 
be seen that experience with tumors of 
many different types divided among 125 
individuals represents an entirely inade- 
quate test of the efficacy of neutron radia- 
tion. The situation is further complicated 
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by changes in the technic of treatment 
suggested by the observed effects upon 
these patients. Regardless of the clinical 
results thus far observed, it must be en- 
tirely obvious to all that the ultimate 
evaluation of this form of radiation cannot 
be made for some time tocome. The prob- 
lems involved constitute a most difficult 
clinical experiment which will require, in 
addition to a long period of trial, the most 
painstaking attention to details and an 
attitude of the greatest conservatism in 
the evaluation of results. 

It is possible, of course, to form some 
opinion regarding the potentialities of 
neutron radiation even at the present time. 
From the physical point of view, the ioni- 
zation produced in tissue by fast neutrons 
differs very strikingly from that produced 
by gamma and roentgen rays. The in- 
tensity of radiation, measured in ion-pairs 
per centimeter of path in tissue, is 1,000 
times that produced by gamma rays. 
Whatever fundamental biological differ- 
ences this may represent, it can be said at 
the present time, without fear of contra- 
diction, that neutron radiation behaves in 
a fashion quite similar to x-radiation in so 
far as observable effects can be evaluated. 
The skin reactions produced by neutrons 
show no striking or obvious qualitative 
differences from those which follow thera- 
peutic exposure to x-rays. Quantitatively, 
as measured with the Victoreen instru- 
ment, about five times as many units of 
200 kv. x-rays are required to produce 
effects comparable to those which follow 
any particular dose of fast neutrons. AI- 
though neutrons pass readily through 
thicknesses of lead which can absorb x-rays 
in the therapy voltage range, they may be 
effectively collimated by paraffin, saw- 
dust, water, or any substance rich in 
hydrogen atoms. This fact might well 
lead one to believe that depth dosage must 
be low in comparison to x-rays. Actually 
this does not appear to be the case, for 
mucous membrane reactions observed fol- 
lowing treatment directed to cheeks and 
cervical triangles indicate that neutron 
radiation can effectively penetrate at least 
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to the mid-line of the body and probably 
beyond. Such observations are well con- 
firmed by physical experiments. It does 
not appear probable that the ideal in- 
tensity and spacing of dosage have as yet 
been established. Much more material 
must be studied before such factors can be 
determined. At the present time it does 
not appear to be justifiable to employ 
neutron radiation in patients for whom 
other forms of treatment appear to offer 
any hope of cure. It is necessary that we 
be very patient in awaiting the completion 
of the clinical experimentation which is 
now under way before attempting finally 
to evaluate the worth of neutron radiation. 

The experimentation under way at the 
Crocker Laboratory is of epoch-making 
importance: the workers engaged in this 
program may be trusted to investigate 
thoroughly all aspects of nuclear physics 
as they may apply to the biological 
sciences. We as physicians should watch 
with interest this rapidly developing field 
of radiation, holding in reserve any judg- 
ments which we may be inclined to make 
until much more evidence has been accu- 
mulated. Until such time as ideal meth- 
ods have been developed and results to be 
expected have been thoroughly evaluated, 
we need not feel that our patients must be 
offered its questionable benefits. 


The author gratefully acknowledges the many 
courtesies extended by Prof. E. O. Lawrence and the 
staff of the Radiation Laboratory without which 
this account of the cyclotron could not have been 
prepared. He is particularly grateful for the use of 
illustrative material provided by Donald Cooksey, 
Paul Aebersold, and Joseph Hamilton. 


University Hospital, University of Michigan 
Ann Arbor, Michigan 


Editor's Note: An early issue of RADIOLOGY will 
be devoted largely to the Symposium on the Cyclo- 
tron presented at the San Francisco meeting of the 
Radiological Society of North America in 1941. 
Dr. Hodges’ lecture, with its historical review and 
necessarily general survey of the medical applica- 
tions of the cyclotron, presented before a group of 
which only a small proportion were roentgenologists, 
furnishes an excellent introduction to this sympo- 
sium. 





The Concentration of P* in Some 
Superficial Tissues of Living Patients' 


LEONIDAS D. MARINELLI, M.A., and BERTRAND GOLDSCHMIDT, D.Sc.? 
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HE TURNOVER OF a radio-element in 
ye organ can be followed either by 
assays on tissues taken from a large group 
of animals sacrificed or biopsied at dif- 
ferent times, or by successive in vivo de- 
terminations of the concentration on a 
single group of animals which need be 
neither sacrificed nor biopsied. The lat- 
ter alternative, so desirable in medical 
studies on man, is feasible because many 
radio-elements can be detected and meas- 
ured at a distance, without disturbing the 
biochemical processes in which they are 
taking part. 

In its most general terms, the problem 
consists in measuring at points external 
to the human body the radiation emitted 
by a radioactive substance taken up by a 
definite region of the body. The success 
of measuring such radiation will depend on 
the penetrating properties of the radia- 
tion and on the degree to which the radio- 
active isotope is localized in the tissue in 
question. Gamma ray-emitting isotopes 
of elements which are localized to a high 
degree are obviously the most desirable. 
Thus radio-iodine, a gamma ray emitter 
which localizes mostly in the thyroid, has 
been used successfully by Hamilton (1, 2) 
and by Hertz (3) in their study of thyroid 
metabolism. The concentration of other 
gamma ray emitters, not localized to the 
same degree, cannot be readily determined 
because of the difficulty of preventing the 
detector (be it a Geiger-Miiller counter, 
an ionization chamber, or a photographic 
film) from registering radiation originating 
in tissues surrounding the organ under 
investigation.* 

The study of the im vivo concentration 


! Presented before the Radiological Society of North 
America at the Twenty-seventh Annual Meeting, San 
Francisco, Calif., Dec. 1-5, 1941. 

2? Formerly of the Curie Laboratory, Radium Insti- 
tute, Paris. 


of beta ray-emitting isotopes is limited, on 
the one hand, to the most superficial layers 
of the body, on account of the small pene- 
tration of the radiation; it is facilitated, 
on the other hand, by the fact that locali- 
zation of the region of interest is easily 
accomplished by light screening. Since 
most of the radio-elements available today 
are beta ray emitters, it seems likely that 
investigations of this nature will be useful 
in providing extensive information on the 
dynamics of skin metabolism. 

Before closing these general remarks, it 
is well to point out that, theoretically at 
least, there is a definite possibility of in- 
vestigating beta ray concentrations in the 
interior of the body by means of their 
Bremsstrahlung, namely, by the process 
of converting the kinetic energy of electrons 
into x-rays. To be sure, these investiga- 
tions may require sensitive apparatus, but 
no great difficulty is to be feared on this 
account if the patients are given thera- 
peutic doses and the radio-elements are well 
localized. Such a favorable situation is to 
be expected, for instance, in the use of 
radio-strontium, because of its marked 
deposition in bone (6) and because of the 
abundance therein of elements of relatively 
high atomic number which favor the con- 
version of electronic energy into x-rays 
(7). The Bremsstrahlung method of in- 
vestigation is not suited to P** (the only 
radio-element available to the authors), 
because the latter is widely distributed 
throughout the tissues of the body. The 

3 Some experiments have been made (4) on the ab- 
sorption of sodium, potassium, chlorine, and bromine 
from the digestive tract. A Geiger-Miiller counter was 
used to measure the gamma radiation emitted by the 
hands of several human subjects to whom the 1s0- 
tope had been administered orally. Under these cir- 
cumstances, of course, no detailed information could 
be obtained on the uptake and elimination by the 
different types of tissue composing the hand. An at- 
tempt to localize the radio-elements by chemical means 
has also been reported (5). 
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present paper, therefore, will be limited 
to the description of a technic used in the 
determination of P** concentration in nor- 
mal and pathological skin and the presen- 
tation of some preliminary results in 
three patients undergoing treatment with 
this radio-element. 


APPARATUS AND METHODS 


The beta ray detector was a Geiger 
Miiller tube counter provided with cyl- 
indrical glass walls 0.4 mm. thick and 
coated internally with silver. It was filled 
with a mixture of 90 per cent argon and 10 
per cent alcohol at a pressure of 9 cm. 
Hg and connected to an amplifying circuit 
with a scale of 32.4 This apparatus has 
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sented in Figure 1. The larger diaphragm 
is shown in place and the smaller one is 
indicated by the dotted lines. 

The shape of the diaphragms is such as to 
permit every point at the contact surface 
to ‘‘see’’ all the effective volume of the 
counter. It was thought that with this 
precaution the counter readings would be 
proportional to the area of the diaphragm 
when placed over an extended source of 
homogeneous concentration. Experiment, 
however, proved the contrary. This was 
shown to be due to the difference in the 
average length of path travelled by the 
beta particles through the walls of the 
counter and the layers of the radioactive 
source. The ratio of the counting rates for 
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beta rays can be counted. 


been tested directly up to counting rates 
of 10,000 counts per minute and has been 
found to respond proportionally to source 
strength within the limits of experimen- 
tal error. 

The Geiger-Miiller tube was mounted 
in a cylinder with iron walls of about 
1/8 inch thickness, sufficient to cut out 
all beta radiation from P**. A rectang- 
ular window, 7 X 3 cm., was cut in the 
iron tube and was covered with black 
paper to exclude light, to which the counter 
is sensitive. Two brass diaphragms, 6.6 
and 1.1 sq. cm. in area, were used. They 
were mounted on brass plates so that 
they could be placed by sliding fit in front 
of the window, in reproducible position and 
im contact with the skin of the patient. 
A scale drawing of the assembly is pre- 

* Design of Dr. J. R. Dunning, Columbia University. 
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the two diaphragms was found to be 4.9 
with very thin sources and 5.4 with thick 
sources (thicker than the range of the P** 
beta particles). Further tests with alumi- 
num filters yielded results in qualitative 
agreement with this view and experiments 
performed directly on the patients’ skin 
confirmed the thick-source ratio. 

When in operation, the counter was held 
by suitable clamps attached to an old 
x-ray tube stand. Proper counterweighting 
was provided to prevent excessive pressure 
on the patient. The latter was instructed 
to press slightly against the diaphragm 
if the pressure relaxed during the course 
of observation; this, it was found, was 
sufficient to ensure satisfactory reproduc- 
tion of the readings. Observations were 
made for the major part in the morning 
before oral intake of P*? which, in all cases, 











Tet Ti FF ™\ 7 ro 
im | 


































4000 (MELANOMA L.S. MELANOMA RS. \ 























a 





COUNTS PER MINUTE 

















ACTIVITY — 



































SEP 


Fig. 2. Case 1 (melanoma): Activity of several 
superficial tissues as a functionof time. R.S. Right 
side. L. S. Left side. Radiophosphorus adminis- 
tered on days represented by arrows at top of figure. 
Lowest curve, labelled ‘‘Skin,’’ refers to activity of 
skin in vicinity of chest nodules. 


was administered in the form of NasHPO, 
solution, 15 mg. per c.c. The daily sensi- 
tivity of the counter was checked by means 
of a suitable U standard which could be 
inserted in the larger diaphragm at both 
beginning and completion of the experi- 
ments. For a single determination on 
either lesion or skin no less than 1,500 
counts were taken per reading. The 
Bremsstrahlung from the patient plus the 
general background was easily ascertained 
in situ by replacing the diaphragm with 
a solid brass plate 1/16 inch thick without 
changing the relative position of patient 
and counter; this measurement involved 
several hundred counts. 

Case 1: The first patient selected for 
these investigations was a man of thirty- 
eight years, weighing 75 kg., with many 
cutaneous nodules of melanotic origin. 
The primary tumor was located in the 
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right lumbar region deeper than the maxi- 
mum range of P* beta particles. Three 
lesions were chosen for study: the first, 
located on the dorsum of the left foot, was 
a flat metastatic growth about 3.5 cm. in 
diameter which had been partially cauter- 
ized and contained a good deal of scar 
tissue; the others, located on either side 
of the lower chest walls, were solid, quasi- 
spherical melanotic nodules about the 
size of the small diaphragm.’ The activi- 
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Fig. 3. Case 1 (melanoma): Concentration of 


radiophosphorus in superficial layers and whole body 
as a function of time. Upper curve is for metastatic 
nodules on chest wall. P*? administered on days indi- 
cated by arrows. Scale for curve indicating the con- 
centration ratio of melanoma to normal skin is the same, 
numerically, as the concentration scale. 


ties of the foot lesion and of the skin were 
studied with the large diaphragm, whereas 
the activity of the nodules was investigated 
with the small one. 

The results are shown in Figure 2, where 
the activity in counts per minute (c/m) is 
plotted as a function of time. The count- 
ing rate has been corrected for counter 


5 The small diaphragm was designed to fit exactly the 
nodule on the left side 
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sensitivity and has been reduced to the 
values which would have been obtained 
with the larger diaphragm. Radiophos- 
phorus was administered in fractionated 
doses from Aug. 14 to Sept. 25 on days 
indicated by arrows in the upper margin 
of the figure, the total dose being 24 mc. 

In order to convert the readings in 
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for the skin, namely, a ratio of 7.2. By 
means of the figures just mentioned, it is 
possible to convert counter readings to 
average P** concentration in ue./kg. This 
has been done in Figure 3. 

The behavior of the two types of tissue, 
from the day of excision on, was studied 
by using the nodule and adjacent skin on 
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Fig. 4. Case 2 (mycosis fungoides): P*? administered orally on March 9, 
22, 23, and 24. « Lesion on left side of abdomen. x _ Lesion on right 


cheek. Other curves as indicated. 


counts per minute to average concentra- 
tions in microcuries (uc.) of P** per kg. of 
wet tissue, the left side nodule and some 
surrounding skin were excised on Sept. 5. 
On that day the superficial readings were 
4240 c/m on the nodule and 600 c/m on 
the adjacent skin, the ratio being 7.06; 
actual measurement of the biopsy speci- 
mens after drying and ashing gave 89.7 
uc./kg. for the melanoma and 12.4 uc./kg. 


the right side of the patient, 7.e., the re- 
maining data on melanoma and skin (Fig. 
3) were computed by assuming that on 
Sept. 5 the concentration in each was the 
same as the concentration of the corre- 
sponding tissue on the left side and that, 
from this date on, it remained proportional 
to the counter reading. This procedure 
may at first seem unjustified because the 
nodule on the right showed an activity 
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lower than that on the left (Fig. 2). The 
assumption becomes plausible, however, 
when one takes into account that the 
diaphragm proved too large® for the nodule 
on the right and that lesions differently 
located exhibited, nevertheless, the same 
activity in the next two patients (Figs. 4 
and 5). 


IN LICE. PER KG. OF TISSUE. 


CONCENTRATION OF P32 


Fig. 5. Case 3 (mycosis fungoides) : 
27, and 28. © 
curves as indicated. 


The average P** concentration of the 
body was determined by adding the ad- 
ministered doses and by correcting for both 
radioactive decay and excretion. Since 
the administration of P*? in fractional 
doses presents serious impediments to the 





6 It is desirable to use diaphragms somewhat smaller 
than the lesions to be studied in order to be independ- 
ent of any recession occurring during the period of in- 
vestigation. In this fashion the counting rate will re- 


main proportional to the isotope concentration, unless 
the radio-element is radically redistributed in depth 
by metabolic processes which take place in the shallow 
volumes under study. 
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interpretation of the data, an effort was 
subsequently made to restrict the admin- 
istration of the isotope to a few days, in 
order to approach as much as possible the 
experimentally ideal situation of following 
the course of a single dose for an ade- 
quate period of time. 

Case 2: The second patient (Fig. 4), a 


APRIL 


P*? adminstered orally on March 26, 
x. Lesion on left forearm. Other 


woman of fifty weighing 68.6 kg. with a 
history of mycosis fungoides of eighteen 
years’ duration, was given P* orally on 
March 9 (1 mc.), on March 22 and 23 (3 
me. each time), and on March 24 (1.5 mc.). 
The lesions and the normal skin were 
tested at frequent intervals as indicated 
by the experimental points in the figure. 
Their location is given in the legend of 
Figure 4. The activity of the whole blood 
was obtained by assaying the ashes of 1- 
c.c. samples drawn at regular intervals: 
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that of the whole body was calculated by 
taking into account dosage administered, 
radioactive decay, and both fecal and 
urinary excretion. The excreta were as- 
sayed daily until March 26, and it was 
assumed that thereafter they continued 
at the rate of the controlled period, March 
9-22. The surface activities were con- 
verted into wc./kg. by using the factor 45 
c/m = 1 ue./kg. (verified by actual bi- 
opsy ) and they are shown in Figure 4. 
Case 3: The third patient was a man 
of forty-seven weighing 75 kg., also with 
a history of mycosis fungoides dating 
eighteen years before admission. Radio- 
phosphorus was given orally in three equal 
doses of 2 mc. each on March 26, 27, and 
28. The lesions chosen were very thick 
tumoral masses located on the left forearm 
and on the dorsum of the right hand; the 
normal skin was limited to a small patch 
on the crural region of the left leg, as the 
rest of the body was practically covered by 
the tumors characteristic of the disease. 
Whole blood activity was determined as 
before and, in addition, the blood plasma 


and the blood corpuscles were separated 
by centrifugation and their ash assayed for 


radioactivity. Whole body concentration 
was determined as in the second patient, 
but the excreta were assayed throughout 
the period of investigation. The concen- 
tration data, which are presented in Fig- 
ure 5, were obtained by using the con- 
version constant of Case 2, as the biopsy 
material of this patient was removed at 
an unsuitable time. In the last two pa- 
tients the larger diaphragm was used al- 
most exclusively, as the lesions were rather 
extensive. The smaller diaphragm was 
used only when the tissue activity was such 
as to yield, with the larger portal, over 
9,000 counts per minute. 


DISCUSSION OF RESULTS 


Although the incompleteness of these 
experiments imposes certain limitations 
upon the significance of the data, some 
aspects of the latter deserve, nevertheless, 
a rather detailed consideration. One of 
these is the higher activity exhibited by the 
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counter when placed over normal skin 
overlying osseous structures, as compared 
to that obtained when the same instrument 
rests over skin overlying soft tissues. 
In Case 1, for instance, the skin readings 
over the lean dorsum of the foot were, 
on the average, 1.8 times the readings over 
the chest wall, where the layer of adipose 
tissue was well over a centimeter in thick- 
ness. In the same patient, the activity 
of such regions as the dorsum of the hand, 
the tibia, the patella, etc., was similar 
to that on the foot and, again, invariably 
higher than that of other areas overlying 
soft tissues. The second case confirmed 
these results, the activity on the dorsum 
of the hand being 1.7 times that over the 
thigh (Fig. 4). 

Since the most penetrating #-particles 
from P** have an energy of 1.7 MEV 
(8), namely, a range of 8 mm. of water (9), 
contributions to the reading of the counter 
must be expected from subcutaneous tis- 
sue located at depths greater than 4.4 mm..,’ 
which is considered a maximum for the 
combined thicknesses of epidermis and 
dermis (10). Therefore, the activities in 
question may have been different simply 
because of the difference in the anatomical 
cross-section of the regions investigated, 
namely, because of the different proportion 
therein of bone, muscle, skin, and fat, 
which are known to pick up P** in differ- 
ent amounts (11-13). 

The ratio of the readings obtained over 
osseous and ‘“‘non-osseous’’ regions re- 
mained sensibly constant throughout the 
period of investigation of Case 2, and most 
of the period of observation in Case 1. 
This is shown in the figures by the fact 
that the corresponding curves are parallel. 
This strongly suggests that phosphorus 
is eliminated from the subcutaneous tis- 
sues which contribute to the readings at a 
rate® sensibly equal to that of the skin. As 


7 This was verified by placing the counter over suc- 
ceedingly thicker layers of Ca;(PO,), containing P*® in 
uniform concentration. It was found that layers be- 
yond 5 mm. of H,O equivalent thickness contributed 
about 10 per cent of the total activity. 

8 By rate of elimination is meant the amount of P* 
(expressed in per cent of the concentration) eliminated 
in unit time by unit weight of tissue. 
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a matter of fact, the results in Case 2 (Fig. 
4) are most specific on this point because 
the skinactivity curves are straight lines ina 
semi-logarithmic plot; namely, they suggest 
that the rates of elimination are not only 
equal but also constant in the course of 
time. 

The activity of the lesions was in all 
cases many times that of the skin and 
sharply limited to the involved areas. In 
Figures 4 and 5, both pertaining to cases 
of mycosis fungoides, it can be seen that 
the lesions exhibited initial activities 20 
and 7 times the activity of the normal skin. 
In each patient, moreover, the P**? concen- 
tration was remarkably similar in all tested 
pathological tissues irrespective of their 
anatomical location. The elimination rates 
of the lesions, as represented by the slope 
of their concentration curves, were con- 
siderably higher than those of the healthy 
skin. In consequence of this, the con- 


centration of P** in the lesion decreased 
more rapidly with time than it did in the 
skin; namely, the ratio between the two 


became gradually smaller. 

The data of Case 1 do not lend them- 
selves to such clean-cut analysis because 
of the fractional administration of P*’. 
However, since the ratio of the concentra- 
tion in the nodule on the costal side to 
that in the adjacent skin was initially 4 
and reached 15 at the end of the treat- 
ment, it must be concluded that the elimi- 
nation rate for this melanotic nodule was 
lower than for the skin. On the other 
hand, in the case of the partially cauter- 
ized lesion on the left foot and the adjacent 
skin, the rate of elimination remained sub- 
stantially similar throughout the period 
of observation. 

It is to be noted that both the P** pickup 
and the initial rate of elimination in the 
lesions of mycosis fungoides (the latter 
about 7.5 per cent and 2.5 per cent per 
day) seem to reflect quantitatively the 
fact that the malignancy of the disease was 
more marked in Case 2 than in Case 3, 
in complete accord with the pathological 
reports kindly made available to the 
authors by Dr. F. W. Stewart. 
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These observations suggest the possi- 
bility of using the turnover of radio. 
elements as a quantitative index of the 
degree of malignancy of tumors of a given 
type or types. The advantages of such an 
index in the study of tumor behavior under 
irradiation need not be emphasized. At 
the present time qualitative information of 
this nature is sometimes gained from bi- 
opsies, but it is not always sufficiently ac- 
curate. 

It will be noticed that in Case 2 the 
“lesion curves’ are different from the 
“skin curves” in that their slopes diminish 
rapidly with time. It is difficult to say 
just what this means. One possibility is 
that the elimination rates may have been 
affected by the radiation from P** since 
mycosis fungoides is a rather radiosensitive 
disease and the doses given were definitely 
therapeutic. The “‘lesion curve’’ of Figure 
4 shows that the concentration fell to 
nearly 50 per cent, seventy-two hours 
(between 3/12 and 3/13) after the ad- 
ministration of 1.0 me., whereas later, 
after a dose of 7.5 mc., this phenomenon 
did not occur or, at least, not to a com- 
parable extent. This finding cannot be 
attributed to experimental error, as two 
independent lesions (one on the cheek, the 
other on the abdomen) behaved similarly 
and the sensitivity of the counter was 
checked, as usual, on both days. This 
sudden drop in P** content, which was ac- 
companied by a striking temporary re- 
mission of the lesion in the zygomatic 
regions, is suggestive of a rapid disinte- 
gration of tumor tissue irradiated at a 
sensitive stage and may well be another 
aspect of the oft-reported capricious re- 
sponse of mycosis fungoides to x-radia 
tion. In any case, if the P*? elimination 
of Case 2 is characteristic of mycosis 
fungoides, the prospects of using this radio- 
element as a therapeutic agent in the dis- 
ease are not encouraging unless the ele- 
ment were present in concentrations of the 
order of 10 to 100 times the whole body 
concentration. These high concentrations 
would be necessary in order to administer 
lethal doses to the affected areas in rela- 
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tively short periods of time, without 
exposing the rest of the body to the radia- 
tion of large quantities of the isotope 
which are being eliminated at a much 
slower rate. 

The data herein presented are essential 
to an accurate computation of the radia- 
tion dose received by the tissues under 
study. Since it has been shown (14) that 
the dose in equivalent roentgens per day 
is equal to the initial daily concentration 
times 42.9, the total dose will be given 
simply by the sum of these elementary 
products. To be satisfactory, the com- 
putation should be carried until the P* 
concentration is low enough to be neg- 
lected, or until a constant rate of elimina- 
tion is obtained, in which case the total 
dose is given by the following formula: 
uc. 4.85 
kg. * 785-+0 
where 4.85 is the daily per cent decay of 
P® and \ its elimination rate expressed 
in the same way. The results of this type 
of calculation are shown in Table I. 


equivalent roentgens = 0.88 X 


TABLE I 


P*? Dose ; 
in uc. Radiation Dose in 
per Kg. Equivalent Roentgens 


Diagnosis of Body Wt. Body Lesion Skin 


Melanoma 314 149 45 
Mycosis 

fungoides 

(Case 1 74 188 23 
Mycosis 

fungoides 

(Case 2) 80 50 





250 


103 20 


These computations apply only to points 
surrounded by P*? in homogeneous con- 
centrations for thicknesses greater .than 


the range of the beta particles. Hence 
they are not valid where the concentra- 
tion varies sharply with distance, as in the 
outermost layers of the body. In the 
latter case the dose, as is evident for rea- 
sons of symmetry, is one half as large as 
the values computed on the basis of com- 
plete beta ray equilibrium. 


PHYSICAL CONSIDERATIONS 


If one considers a Geiger-Miiller counter 
lying on the skin of a patient as shown in 
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Figure 1, it is evident that a beta ray 
originating from a point P (x, y, 2) will 
reach the effective volume V, of the 
counter if its range is longer than its 
prospective path through the skin, the 
intervening air, and the wall of the counter. 
The number dN of counts per unit time 
excited by the radioactivity of an element 
of volume dV at P in the skin will be in 
general a function of the mass concentra- 
tion C, at P, the position (x, y, 2) of P 
and of the stopping power s of the matter 
interposed between P and the effective 
volume of the counter. Namely, one can 
write in general 

dN = C,fix, y, 2, s)dV (1) 


If C, ts constant throughout the volume 
V,, from which the beta rays can reach V,, 
expression (1) can be integrated as 


N = CS V.f(x, y, 2, s)dV (2) 


N being the total counting rate to be ex- 
pected from a thick radioactive layer of 
uniform distribution. For the case of a 
constant geometrical arrangement and a 
given radio-element, the integral is a con- 
stant, therefore (2) can be written as 


N = KC, (3) 


t.e., the counting rate is proportional to 
the concentration. As s is known to vary 
slowly with atomic number (15) for most 
of the beta rays emitted by P**, the con- 
stant K should not depend greatly upon 
the atomic number of the chemical ele- 
ments composing the layer under in- 
vestigation. This seems all the more 
plausible because V,, the limit of integra- 
tion in (2), is determined only by the 
range R of the particles and the stopping 
power of the interposed media. 

In order to verify to what extent this is 
true, the counter was rested on thick lay- 
ers of different substances containing P** 
in homogeneous concentration of known 
magnitude. It was found that with the 
apparatus of Figure 1 the constant K of 
equation (3), when expressed in counts 
per minute per microcurie of P* per kg. 
of sample, was 46.4 for starch, 44.5 for 
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Ca; (PO,)2, 44.0 for H,O, and 43.0 for PbO. 
From this it follows that the value of K 
to be expected from direct counting and 
assaying of the activity in a patient’s skin 
should be in the neighborhood of 45 if the 
P*? concentration in the skin were ho- 
mogeneous in depth up to the range of the 
most penetrating beta particle. A departure 
from this value, on the other hand, should 
be indicative of heterogeneous distribution. 
The values of K, as determined on the 
lesions and skin of the patients available 
for this study, are not conclusive on this 
point. They are shown in Table II, where 
it can be seen that the values of K in Case 
2 point to a fairly homogeneous concen- 
tration whereas those of Case I do not. 
Whether this was the actual case, or 
whether the data were simply vitiated by 
the removal. of biopsy specimens of thick- 
ness other than the effective range, was 
not ascertained at the time, because its 
importance was not fully realized. 


TABLE II: CONSTANT OF PROPORTIONALITY K BE- 
TWEEN COUNTING RATE (C/M) AND P*? CONCENTRATION 
(uc./KG.) USING THE LARGE DIAPHRAGM 


Lesion 


Diagnosis 


Case* 
1 Melanoma 
2 Mycosis fungoides (Case 1) 


Skin 
57.8 
44.7 





56.6 
47.6 





* The results of Case 3 are not relevant to this dis- 
cussion. They were obtained from biopsies taken three 
and one-half hours after ingestion of one of the doses 
of P**, whereas the in vivo counting rate was taken 
before that dose. Moreover, the specimen was acci- 
dentally kept in formalin for several hours before weigh- 
ing and ashing. 


The preceding data are perplexing in 
another respect: the values of K for a given 
patient are very similar, irrespective of 
whether the specimen was a tumor or a 
patch of normal skin. While it is im- 
probable that this similarity is due to 
accidental circumstances, it is also difficult 
to see how P** could distribute itself in 
very much the same way in the first milli- 
meters below the epidermis, regardless of 
the presence and nature of neoplastic in- 
filtration which, on the other hand, in- 
fluences the absolute concentration of P** 
to a very marked degree. 

It is evident that these questions will 
have to be answered by more careful 
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experiments of the same nature, as well as 
by more direct means of approach, such as 
radio-autographs (16) of skin specimens 
at planes perpendicular to the surface and 
assays of P** concentration in different 
layers parallel to the epidermis. 


SUMMARY 


The deposition of radioactive phosphorus 
in the superficial tissues of three patients 
undergoing treatment with this isotope 
has been investigated 7m situ by means of 
a Geiger-Miiller counter. 

In all three cases—one of melanoma, the 
other two of mycosis fungoides—both P*® 
pick-up and rate of elimination in the 
affected areas were found to differ radically 
from those.of the normal skin. 

In the case of melanoma it was found that, 
in the course of time, the activity of mela- 
notic nodules increased with respect to that 
of the normal skin. 

In the two cases of mycosis fungoides 
all lesions tested in each patient showed 
the same activity throughout the period of 
investigation. The initial concentrations 
in the lesions, relative to the whole body 
or to the skin, were different in the two 
cases, and so were the elimination rates 
of both lesions and healthy skin. The 
picture of P*? turnover in the second and 
third patients was in accord with the de- 
gree of malignancy of the disease as indi- 
cated by pathological reports. 

The problem of determining the dis- 
tribution of radio-elements of the beta ray 
type in the superficial layers of the body 
is discussed from the standpoint of physics. 
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A Simple Foreign Body Localization Device 
Applicable to Standard Fluoroscopes' 


EARL R. MILLER, M.D. 


San Francisco, Calif. 


HEN AN ATTEMPT was made to use 

some of the previously described 
methods of foreign body localization on our 
own G. E. fluoroscopic table, it was found 
that we could use none of them without 
changing the design of the fluoroscope, 
changing the amount of shutter opening, or 
getting special apparatus. Because of 
this, a simple parallelogram system of 
foreign body localization was worked out. 


On the left is the fluoroscopic table. The 
shiny bars lead under the table to the tube. On the 
right is the post holding the fluoroscopic screen. The 
arrow points to the 4 to 1 scale and holder. The scale 
is really not needed but it makes the determination 
easy. Any mark on the rod which holds the tube can 
be used. 


Fig. 1. 


The apparatus needed is a standard 
fluoroscope whose screen can be made 
parallel to the table top and whose screen 
and tube move together, a piece of thin 
wire, and a ruler. The piece of wire is 
stretched parallel with the long axis of the 
table across the tube mounting between 
the shutters and the table top near the 
edge of the widest possible beam. It has 
been found convenient to fasten the tautly 
stretched wire over a thin slat of wood with 
Scotch tape, so that the wire will form a 
straight line and be easy to move. A small 
opaque body (a lead radiographic number 
0 is excellent) is laid on the table, and a 


1 Accepted for publication in April 1942. 


few boards and sheets of paper are piled 
on it to a height of exactly eight inches, 
On top of these a different lead number (a 
7) is laid. It is best to put these a little off 
center toward the side of the table away 
from the support holding the fluoroscopic 
screen. 

Make the fluoroscopic screen parallel to 
the table at any convenient height. 
Through a very small opening adjust the 
image of the top number, 7, so that the 
point of the 7 falls directly over the center 
of the bottom number, (). This centering 
must be as exact as possible. (We have 
found that a center wire as suggested in 
most other localizing devices is unneces- 
sary.) Open the shutter controlling the 
width of the beam to its full extent. The 
shadow of the wire will be seen near one 
edge of the screen. Move the screen side- 
ways till the image of the wire cuts through 
the center of the 0. On one of the rails 
holding the tube and screen, mark this 
position. Move the tube exactly 2 in. 
farther (7.e., a quarter of the 8-inch dis- 
tance between the two numbers). Observe 
the relationship of the wire to the upper 
number 7. Now adjust the wire until its 
image falls directly through the point of 
the 7. 

In a few minutes a position for the wire 
can be found, by trial, such that a shift of 
the screen of exactly 2 in. makes the shadow 
of the wire cut first through the center of 
the 0 and then through the point of the 7. 
Once this position is found, the wire can be 
permanently mounted. Since it is so close 
to the edge of the fluoroscopic screen it 
will not interfere with routine work. Once 
this position is established one is ready 
for fluoroscopic localization of foreign bod- 
ies without having to repeat this initial 
maneuver. 

To localize any foreign body, find the 
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foreign body in the tissue and close the 
shutters down to a very small opening. 
With adhesive tape fix a small metal 
marker (a B-B shot is excellent) on the 
skin so that the shadow of a particular 
point on the foreign body and the center of 
the skin marker coincide. Open the slit 
to its full width and find the image of the 
wire. Move the screen so that the image 
of the wire passes through the selected 
point on the foreign body. Mark the posi- 
tion of the tube rail with reference to one 
of the fixed castings on the table (see Fig. 
1). Move the tube sideways until the 
image of the wire cuts through the center 
of the skin marker. Measure the distance 
between the two positions of the tube and 
multiply by four. The skin marker is then 
directly over the foreign body and the 
depth of the foreign body is known in cen- 
timeters or inches. 
DISCUSSION 

There is nothing new in this method. 
It is simple, accurate, and applicable to 
most standard fluoroscopes. The patient 
is placed in an easily reproducible position. 
Captain E. K. Reid and Sergeant L. F. 
Black in 1938 reviewed all the literature on 
foreign body localization and described a 
profundoscope which seems to be an ade- 
quate instrument and which has been ac- 
cepted by the Army. However, it requires 
that the fluoroscopic screen always be a 
given distance from the table top, that the 
tube be exactly 30 cm. from the table top, 
and, what is more important, requires an 
x-ray beam having a total angle of 36°. 
On our standard fluoroscope the widest 
angle obtainable is about 30° and the tube 
is more than 30 cm. from the table top. 
To change this would have required prac- 
tically the building of a new table. It 
would also be quite dangerous, since during 
ordinary fluoroscopy a beam as wide as 
this would go beyond the confines of our 
screen. Since the article by Reid and 
Black was published, several other methods 
have been described. No new principles 
have been evolved. 

We have found in the use of our instru- 
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Fig. 2. The letters F refer to the positions of the 
focal spot, the letters W to the positions of the wire. 
O is the lead number 0; S is the lead number 7 or the 
skin marker, as the case may be. B is the foreign 
body 

The fluoroscopic screen, the table top, W;W, and 
FF, are all parallel and perpendicular to F)OS. F,W,, 
F2We, F;W;, and F,W, are all parallel Therefore 
SX’ equals F.F;, 

From the figure it can be seen that OSX’ and BSX 
are similar right triangles. Therefore SX’:SX = 
SO:SB. Originally SO was made 8 inches and a 
position for the wire was found so that F.F, was 2 
inches (SX’ is also 2 inches). Therefore, no matter 
where B is, SX is always one-fourth of SB 

In finding a foreign body it is only necessary to find 
the length F;F, to have one-fourth the depth of the 
foreign body beneath the skin marker. 


ment with various test objects that the ac- 
curacy is well within 5 per cent. 

Certain refinements can be added very 
simply to the instrument described. On 
the rod which is fastened to the fluoroscopic 
screen post, into which a hand screw can be 
set for locking the device, a collar with a 4 
to 1 scale can be attached (Fig. 1). Then 
when the first position of the tube is to be 
noted, the collar is merely slipped so as to 
be in contact with the casting on the side 
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of the table and a wing screw set to hold it. 
The screen is then moved to its new posi- 
tion and by means of a red flashlight the 4 
to 1 scale is read directly, giving the depth 
of the foreign body beneath the skin mark. 

This method has the advantage that for 
thin parts the screen may be close to the 
table top and for thick parts it may be far 
away, the only necessity being that it re- 
mains parallel to the table top. The wire 
can be left in position, since it does not 
interfere with ordinary fluoroscopy. The 
scale at the side of the rail mounting can be 
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left in place, also, without interfering with 
fluoroscopy. 


SUMMARY 


A simple method of foreign body locali- 
zation has been described which can be 
used with any ordinary fluoroscope. It is 
a single tube shift method with the depth 
of the foreign body given directly on a 4 to 
1 scale. 


University Hospital, The Medical Center 
San Francisco, Calif. 
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Clinico-Pathological Conference’ 


DUKE HOSPITAL, DURHAM, N. C. 
Robert J. Reeves, M.D., David T. Smith, M.D., Roger D. Baker, M.D. 


Dr. Smith (reading the clinical sum- 
mary): A fifty-one-year-old white grocery 
salesman was admitted because of fever of 
six weeks’ duration. The patient’s general 
health had been good until the present ill- 
ness. He had Cuban fever in 1899, which 
lasted for two or three weeks. He had two 
penile sores at the age of seventeen, with 
bilateral enlargement of the inguinal nodes. 
Concomitantly he had pain on urination 
and urethral discharge. He was treated 
with iodides, mercurials, and intraurethral 
medication, and recovered in a few weeks 
without sequelae. Blood Wassermann 
tests made thirty and fifteen years before 
admission were reported negative. 

Four months before entry the patient 
began to feel generally below par and 
slightly feverish, with a few chilly sensa- 
tions. Thinking he had malaria, he gave 
himself a course of atabrine, following 
which his skin turned yellow. Subse- 
quently he visited his physician, who gave 
him a course of quinine, without improve- 
ment in his symptoms. About six weeks 
before admission, he developed a severe 
cold and cough, productive of about 30 
c.c. of thick, yellow, foul-smelling sputum, 
which was occasionally blood-streaked. 
For his cough, his physician prescribed a 
syrup containing codeine and iron. Sev- 
eral sputum examinations done by the 
State laboratory were reported as negative 
for acid-fast organisms. For two weeks 
prior to entry the patient had had his 
temperature taken daily. It ranged from 
100 to 102° F. He continued weak, lost 
his appetite, had night sweats and frequent 
chilly sensations without frank shaking 
chills. Four days before entry he noticed 
that his ankles were swollen, slightly 


‘From the Departments of Radiology, Medicine, 
and Pathology, Duke University School of Medicine, 
Durham, N. C. A preliminary report of this case ap- 
peared in the North Carolina Medical Journal (May 
1940), with whose permission it is used here. 


reddened, and painful; also that there were 
several small erythematous areas over the 
patellar regions. Two days before entry 
he was examined by fluoroscope and told 
that he did not have tuberculosis. Spu- 
tum examinations for acid-fast bacilli were 
reported as negative at this time. For 
about two days before entry the cough had 
almost completely subsided. There had 
been a loss of approximately 20 pounds in 
weight during the present illness. 

The temperature on admission was 39° 
C.; pulse, 104; respirations, 22; blood 
pressure, 126/70. The patient was fairly 
well nourished and appeared chronically 
ill. The eyes were bright; the skin pale; 
there was no cyanosis or icterus. Several 
small, red, non-tender papules were present 
over the knees. These areas blanched on 
pressure. The mucous membranes were 
pale. The teeth were in good repair, and 
the gums showed only minimal gingivitis. 
There was general enlargement of the 
lymph nodes. The trachea was in the 
mid-line, without tug. The thyroid was 
not enlarged. The lungs were essentially 
clear to percussion and auscultation. No 
rales were heard. The abdomen was neg- 
ative. The liver and spleen were not felt. 
Both ankle joints were slightly swollen and 
red. They were tender and painful on 
both active and passive motion. The re- 
mainder of the examination was not re- 
markable. 

Blood Wassermann and Kahn tests 
were negative. The hemoglobin was 9 
gm. or 58 per cent. The red cell count was 
3,260,000, with a color index of 0.89; white 
cell count, 5,640, with polymorphonuclears 
60 per cent, large lymphocytes 12 per cent, 
small lymphocytes 24 per cent, and 4 
monocytes. The specific gravity of the 
urine varied between 1.012 and 1.024. 
It showed an occasional trace of albumin, 
and an occasional white blood cell and 
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small granular cast. Repeated stool ex- 
aminations were negative. 

X-ray studies the day after entry 
showed ‘‘generalized bronchial thickening 
on the right, and a large mass of glands in 
the right hilum. On the left there was dif- 
fuse bronchial thickening. The changes 
about the right hilum suggested primary 
malignancy or hilar tuberculosis.’’ Spu- 
tum examination was negative for acid- 
fast bacilli on eight different occasions. 
No fusiform bacilli were found by gen- 
tian violet stain, and no spirochetes were 
seen on dark field examination, at the time 
of admission. Sputum cultures were nega- 
tive for fungi and positive for Staphylococ- 
cus aureus, on three occasions. Repeated 
blood cultures and agglutinations for all 
antigens used in the laboratory were nega- 
tive. 

The patient remained in the hospital for 
ten weeks. He had almost continuous 
fever of 39 to 40° C. During the last two 


weeks, however, it was more remittent, 
occasionally dropping to 37 and 37.5°, and 


seldom going above 39. During the first 
three weeks, there was a relative brady- 
cardia, the pulse rate ranging between 100 
and 120; but during the last seven weeks of 
the illness there was a relative tachycardia, 
ranging from 130 to 140. There was per- 
sistent leukopenia; the highest white blood 
cell count during his stay was 6,800, and 
it ranged from that figure downward to 
2,640 on the day of his death. There was 
usually a relative granulocytosis, with a 
rather marked shift to the left in the Schil- 
ling hemogram. The anemia was progres 
sive in spite of transfusions and other usual 
supportive measures. The day before his 
demise the red cell count was 2,630,000 
the hemoglobin was 7 gm. or 4% per cent; 
color index, 0.9. The white cell count was 
2,240; segmented cells, 21 per cent; stabs, 
33 per cent; juvenile, 12 per cent; large 
lymphocytes, 12 per cent; small lympho- 
cytes, 6 per cent. No malaria parasites 
were seen at any time. The platelet count 
was consistently low: on one occasion 
13,000, and on another, 45,000. 

X-ray studies of the ankles were nega- 
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tive. Roentgenograms of the hands 
showed nothing to suggest Boeck’s sar- 
coid. Films of the skull and long bones 
were negative. No Bence-Jones protein 
was found. A flat plate of the abdomen, 
a gastro-intestinal series, and barium 
enema studies were all negative. Bron- 
choscopic examination was negative. Ex- 
amination of a small amount of purulent 
material obtained from the right bronchus 
revealed no acid-fast bacilli. Cultures 
were negative for fungi but positive for 
Staphylococcus aureus. Lipiodol injection 
of the lungs was done, but produced no 
evidence of obstruction in either of the 
main bronchi. The findings were sug- 
gestive of a lesion of the bronchus, and 
an epibronchial tumor was suggested by the 
roentgenologist. 

On the second day after admission to the 
hospital, the patient was seen by the visit- 
ing staff member, who noticed distant 
tubular breathing in the right interscapu- 
lar region, between the third and sixth 
ribs. There was some suppression of 
breath sounds over the right lower lobes, 
and sticky inspiratory rales were heard 
posteriorly. The spleen was thought to be 
easily palpable, soft, and non-tender. It 
was thought that the disease picture might 
be due to chronic Friedlander’s infection, 
bronchogenic carcinoma, Hodgkin's disease 
or Boeck’s sarcoid. A sternal puncture 
showed no plasma cells or other abnormal 
cellular elements. There was a depression 
of all hematopoietic elements. On one oc- 
casion, the patient coughed up small clots 
which resembled tissue. The pathological 
laboratory reported these as mucus and 
normal squamous epithelium. The small 
erythematous areas observed on admis- 
sion disappeared, and thereafter none was 
noted. The swelling and pain in both 
ankles also cleared. 

The suggestion of bronchogenic car- 
cinoma or lymphosarcoma led to a thera- 
peutic trial of x-ray, 1,500 r units being 
given over the chest during the third week 
of hospitalization. Re-examination of the 
chest by x-ray showed no decrease in size 
of the hilar shadows. It was thought that 
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Figs. 1-3. 


Successive roentgenograms showing lung changes 


Fig. 1 (left), taken on admission, shows a large mass around the right hilum with some extension along the 


bronchi 


Fig. 2 (center), taken after the therapeutic irradiation test, shows increase in the mass around the right hilum 


and possible extension around the left hilum. 
Fig. 3 (right) was taken after a one-month interval. 
around the right hilum 


this would exclude lymphoma, but not car- 
cinoma. 

During the fifth week of hospitalization, 
an infection of the right cheek developed, 
which gradually increased in size. Numer- 
ous fusospirochetes were found in the in- 
fected areas. Because of this the patient 
was started on small doses of neoarsphen- 
amine, but the infection continued to 
spread and involved almost the entire 
right cheek before his death. In spite of 
supportive measures, the patient became 
progressively worse and died on his sixty- 
ninth hospital day. 


DISCUSSION 


X-ray examination of the 
chest the day after entry showed a large 
mass at the right hilum, with a diffuse 
pneumonitis spreading outward and chiefly 


Dr. Reeves: 


downward toward the base. There could 
possibly be a mass in the upper medias- 
tinum. In view of the changes around 
the right hilum, differentiation must be 
made between a primary cancer of the 
lung, mediastinal tuberculosis, Boeck’s 
sarcoid, and lymphoma. Roentgenograms 
of the hands and feet showed no cystic 
changes. The skull and long bones showed 
nothing to indicate myeloma. Films of 
the gastro-intestinal tract showed nothing 


There is not much change in the appearance of the mass 


abnormal. Lipiodol studies of the bron- 
chi showed no obstruction, but this would 
not rule out an epibronchial tumor with 
secondary infection in the lung. The ther- 
apeutic test of roentgen therapy—1,500 r 
units over the mediastinum—failed to re- 
duce the size of the mass, and this, we felt, 
ruled out the lymphoma group, but not 
carcinoma (Figs. 1 and 2). 

Dr. Smith: This case presents an ex- 
ceedingly complex clinical problem. How- 
ever, it gives me the excuse to call to your 
attention two classical articles on the diag- 
nosis of obscure fevers, by Drs. Louis 
Hamman and Charles W. Wainwright of 
Baltimore, in the Johns Hopkins Hospital 
Bulletin (58: 109-133 and 307-331, 1936). 
The first is on diagnosis of mild low-grade 
unexplained fever. 

I have listed here nine somewhat unusual 
points in the present story. We must ex- 
plain all of these nine points before we can 
hope to come to a satisfactory explanation 
of the disease in this man. Four months 
before admission there began (1) a febrile 
disease which was mistaken for malaria. 
Six weeks before admission there occurred 
(2) an acute respiratory infection with 
yellow sputum which was reported as 
“foul.” Yellow sputum is usually pro- 
duced by Staphylococcus aureus and is not 
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foul. Four days before admission the pa- 
tient had (3) red swollen ankles with 
erythema. We have to explain, also, (4) 
the persistent neutropenia with non-seg- 
mented polymorphonuclear cells and the 
absence of cells which would justify the 
diagnosis of leukemia. There were, be- 
sides (5) nodes in the right hilar region; 
(6) a spreading pulmonary lesion; (7) an 
enlarged spleen; (8) a continuous high 
fever (39 to 40° C.) with a bradycardia 
followed by tachycardia. Finally, we must 
account for (9) the gangrenous lesion of 
the face. 

The last point is easily explained. The 
patient had a fusospirochetal abscess with 
terminal gangrene of the right cheek be- 
cause of poor tissue resistance resulting 
from his disease. 

Did the patient have malaria? I do not 
think he did, because he was well treated 
by his family physician and was examined 
thoroughly here, and no malaria parasites 
were found. His clinical course is not con- 
sistent with malaria. 


Did the patient have a chronic progres- 


sive Staphylococcus infection? Such an 
infection might explain the original febrile 
period, when he was coughing up yellow 
sputum, the progressive pulmonary in- 
fection, the swollen ankles, the erythema- 
tous areas, the neutropenia with increased 
young polymorphonuclear leukocytes, and 
the enlarged spleen. The chief point 
against this diagnosis is the fact that he 
had strikingly large nodes in the hilum at 
a time when there was very little disease 
in the periphery of the lung. I don’t re- 
call ever seeing large pyogenic nodes in the 
hilum in cases of Staphylococcus abscesses 
of the lungs or in generalized Staphylococ- 
cus septicemia. 

In view of the ecchymoses on the knee 
and the joint involvement, we have to 
consider meningococcemia and gonococ- 
cemia. We are justified in ruling out these 
infections, first, because the blood cul- 
tures were negative, and second, because 
neither of these infections produces pro- 
gressive localized disease of the lungs 
and hilar nodes. 
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Aleukemic leukemia, with a secondary 
staphylococcic infection, must be consid- 
ered. I would like to ask if the sternal 
bone marrow was carefully studied. 

Dr. Oscar C. Hansen-Pruss: There were 
no abnormal cells in the bone marrow. 

Dr. Smith: Did the patient have bru- 
cellosis or Hodgkin's disease? Brucellosis 
is a common cause of unexplained fever, 
but the clinical course of this case is quite 
unlike that of chronic fatal brucellosis, and 
there is never marked enlargement of the 
hilar lymph nodes in that disease. 

Hodgkin’s disease would explain the 
mediastinal lymph nodes and even the 
secondary pulmonary involvement, but we 
must assume a secondary infection with 
Staphylococcus to explain the sputum and 
continuous fever. While Hodgkin's dis- 
ease may be limited to the mediastinum, 
it is more usual to have some other groups 
of nodes involved as well. The bone mar- 
row showed no evidence of Hodgkin’s tis- 
sue, and I feel the patient’s course was too 
stormy to be explained by Hodgkin's dis- 
ease, even with secondary infection. 

The slow pulse and high fever would sug- 
gest typhoid fever, but I do not think this 
is typhoid fever. It is hard to understand 
how typhoid could cause the change in 
the chest. 

Hypernephroma might explain the neu- 
tropenia, enlarged spleen, metastatic in- 
volvement of the lungs and mediastinal 
nodes. The patient was much more toxic 
than we would expect from hyperneph- 
roma, and the failure to respond to x-ray 
therapy eliminates this diagnosis. 

Although the patient has a history of 
syphilis, the extensive pulmonary involve- 
ment and acute toxic course are inconsistent 
with a diagnosis of syphilis. 

Did the patient have a primary car- 
cinoma of the bronchus? His first x-ray 
examination showed definitely enlarged 
nodes in the right hilum. Later films show 
extension to the lung on the right and en- 
largement of the mediastinal nodes on the 
left. The lipiodol injection showed some 
narrowing of the bronchi, but this is not 
typical of carcinoma. Although the bron- 
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choscopic examination failed to reveal a 
tumor, this does not of itself rule out such 
atumor. The involvement of the nodes on 
the left is against a primary carcinoma on 
the right. One cannot justify a diagnosis 
of primary carcinoma without assuming a 
severe generalized secondary infection 
which is much more extreme than is usu- 
ally found in cases of primary carcinoma 
of the lung. 

Did the patient have a primary car- 
cinoma of the stomach or intestinal tract 
with pulmonary metastasis? Such a diag- 
nosis would explain the enlarged spleen 
and the pulmonary findings, but there was 
no evidence of a primary focus in the stom- 
ach or intestinal tract, and here again the 
clinical course of the disease suggests a 
severe generalized infection. 

The one diagnosis which would explain 
all of the svmptoms and signs is primary 
generalized tuberculosis. The spleen, 
lymph nodes, and joints are not usually in- 
volved in the reinfection or adult type of 
tuberculosis. Primary generalized tuber- 
culosis occurs more often in children than 
in adults, and more frequently in negroes 
than in whites; but there is a surprising 
number of adult whites in North Carolina 
who have never had a primary infection 
with the tubercle bacillus. Most primary 
infections are asymptomatic and progress 
to healing, but occasionally an adult pro- 
ceeds from primary to generalized disease 
and dies in three to six months from the 
time of infection. A diagnosis of primary 
generalized tuberculosis would explain all 
of the unusual points in this case (see 
above). The bradycardia followed by 
tachycardia could be explained by enlarg- 
ing tracheobronchial nodes which first in- 
volved the vagus nerve, producing brady- 
cardia, and later paralyzed the nerve by 
increasing pressure, thus releasing this in- 
hibiting factor. The type of neutropenia 
observed is frequently seen in fatal cases 
of tuberculosis. The absence of the 
tubercle bacilli in the sputum is not at all 
unusual in primary generalized tubercu- 
losis. 

Dr. Baker: 


Would you like to list your 
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diagnosis in a differential fashion with 
tuberculosis first? 

Dr. Smith: Well, I'd say that tubercu- 
losis would adequately explain all of the 
symptoms and signs. I cannot, however, 
be sure that this is tuberculosis, and I 
would offer the following list of possibili- 
ties: 


Tuberculosis. 

Metastatic carcinoma from some un- 
known origin. 

Primary bronchogenic carcinoma. 

Hodgkin's disease. 

Aleukemic leukemia. 

Myelogenous leukemia. 


Dr. Reeves: It would be most unusual 
to see a primary carcinoma spread so 
rapidly in the lungs. This spread during 
the last few weeks would be more sug- 
gestive of a carcinomatosis, leukemic in- 
filtration, or sarcoid. The process around 
the hila, on the last film, seemed to be more 
glandular. 

Dr. Hansen-Pruss: 1 saw the patient 
very soon after he came into the hospital. 
I was very much impressed by the febrile 
course and intoxication. My first impres- 
sion was that this man had a pyogenic in- 
fection of some sort with pyemia, the other 
possibility being tuberculosis. Leukemia 
of any type is ruled out by the myelo- 
phthisic type of bone marrow. The striking 
degenerative shift in the hemogram with a 
persistent leukopenia is definitely unusual 
in uncomplicated miliary tuberculosis 
more so, if it is accompanied by a progres- 
sive aregenerative anemia and thrombo- 
penia. Such findings, however, could be 
caused by secondary Staphylococcus in- 
fection with the attendant intoxication. 
If this patient had miliary tuberculosis, 
such a complicating infection must be ex- 
pected to explain the peripheral blood and 
bone marrow picture. The relative granu- 
locytopenia was observed on one occasion 
only and was followed later by the rela- 
tive granulocytosis reported above. The 
striking decrease in the absolute number of 
lymphoid cells suggests a markedly de- 
structive and extensive involvement of the 





472 


lymphoid system, including the spleen, 
and, in that sense, is compatible with Dr. 
Smith’s impression that this patient had 
miliary tuberculosis. 

Dr. Smith: In generalized tuberculosis 
the spleen would be palpable and there 
would be generalized involvement of the 
lymph nodes. 

Dr. William Schulze: The patient had a 
secondary infection, which could explain 
the large spleen. 

Dr. James B. Bullitt: How do you ex- 
plain the metastasis to the ankles, if this 
was tuberculosis? 

Dr. Smith: I would explain both the 
swollen ankles and the erythema of the 
skin as a part of the generalized spread of 
tuberculosis through the body. 

Dr. Schulze: The diagnosis was a puzzle 
to those of us who were caring for the pa- 
tient. From the x-ray report we had tuber- 
culosis or carcinoma to consider. Since 


many were in favor of bronchogenic car- 
cinoma, Dr. Hart was consulted about 
biopsy and possible removal of a tumor, 


but the patient was too sick. 

Dr. Baker (presenting autopsy find- 
ings): This case still presented a diagnostic 
problem after the gross autopsy was per- 
formed. Not until microscopic sections 
were available were we certain of the true 
nature of the process. But gross examina- 
tion narrowed down the probabilities to 
tuberculosis (or some rare fungus condi- 
tion simulating tuberculosis) and Hodg- 
kin’s disease. 

At the time of autopsy each pleural cav- 
ity contained over a liter of slightly turbid 
straw-colored fluid. The infection of the 
face could not be adequately studied be- 
cause of its location, but it seemed to be 
fusospirochetal in nature and not related 
to the essential disease process except as a 
terminal event, resulting from the debili- 
tated condition of the patient. 

The lungs, as you see, contain no cavi- 
ties. In the right lower lobe lies a yellow- 
ish gray consolidated region as big as a 
fist. The bronchi here are ulcerated and 
contain yellowish material. Evenly dis- 
tributed throughout both lungs are yellow- 
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ish nodules 0.5 cm. in diameter, and 1 to 2 
em. apart. The tracheal mucosa shows 
numerous ulcers nearly 1 cm. in diameter, 
The lymph nodes at the hila are enlarged, 
firm, and yellowish, and higher up they 
encircle the trachea. Individual nodes are 
2 to 3 cm. in diameter, and the whole 
mediastinal mass is the size of a fist. The 
mucosa of the lower small intestine and of 
the large intestine is normal. 

The spleen is about four times normal 
size (470 gm.). The cut surface shows 
yellowish nodules up to a centimeter in 
diameter. Similar nodules are noted in the 
liver, kidney, and heart muscle. About 
the head of the pancreas are large yellowish 
lymph nodes like those in the mediastinum. 

The gross material is thus suggestive 
of tuberculosis, but cases of Hodgkin's 
disease are available with the same splenic 
appearance, and with tracheal ulceration 
much like that seen here. 

Microscopically (with projection of 
slides) a review of the material obtained 
during life at bronchoscopy shows only 
mucus and surface epithelium. Even with 
the knowledge gained from the autopsy we 
could go no further in interpreting the 
biopsy. 

The significant fact in the case is that 
acid-fast bacilli were stained in sections of 
the main lung lesions and in the numerous 
yellowish nodules of the lungs and spleen, 
and even in a tubercle of the thyroid gland. 
The tissue reaction is that of tuberculosis. 
The tubercles are in general fresh, with 
much caseation and only moderate fibro- 
sis. No very old or calcified lesions are 
present. Sections indicate that the tracheal 
ulcers are definitely tuberculous, as is the 
pleural exudate. 

The case is, therefore, one of tuberculo- 
sis, but it is not the usual adult type of 
tuberculosis with predominant involve- 
ment of the apices of the lungs by nodules 
or cavities. It is, rather, what one finds 
in a primary infection in childhood. Ap- 
parently the patient was infected with the 
tubercle bacillus only a few months before 
his death. The caseous pneumonia of the 
right lower lobe represents the primary 
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focus. This spread to the hilar nodes, 
producing a mediastinal mass of tubercu- 
lous nodes. Hematogenous spread oc- 
curred to an extent justifying the term 
miliary tuberculosis. 

The absence of a cavity is to be corre- 
lated, probably, with the failure to find 
tubercle bacilli in the sputum. Broncho- 
scopic examinations repeated at the very 
last part of the patient’s course, with re- 
covery of characteristic material from the 
tracheal ulcers, might have permitted a 
clinical diagnosis. But it is to be recalled 


that the patient was very ill toward the 
close, and had gangrene of the face. 

In retrospect, the very large spleen is 
perhaps the most helpful clinical feature 
in differentiating carcinoma from tubercu- 
losis, for one might expect a large spleen 


in miliary tuberculosis, but hardly in car- 
cinoma, because the spleen is not often 
the site of metastases from a carcinoma. 
But one might argue that secondary infec- 
tion in connection with bronchial car- 
cinoma could produce an enlarged spleen 
of the acute splenic tumor type. 


Anatomical Diagnosis: 


1. Tuberculous pneumonia of the lower 
lobe of the right lung (primary focus). 

2. Tuberculous ulcers of bronchi and 
trachea. 

3. Mediastinal lymph node tuberculosis. 

4. Miliary tuberculosis, most promi- 
nent in lungs, spleen, and liver. 

5. Serofibrinous tuberculous pleurisy. 

6. Fusospirochetal gangrene of right 
cheek. 





CASE REPORTS 


A Case of Carcinoma of the Duodenal 
Bulb Diagnosed Preoperatively' 


HOMER V. HARTZELL, M.D. 
Seattle, Wash. 


That a lesion of the duodenal bulb is be- 
nign rather than malignant has long been 
accepted as a teaching precept in medical 
schools. The extreme rarity of malignant 


Roentgenogram showing the gross defect of 
the duodenal bulb. 


Fig. 1. 


growth at this site probably justifies the 
continued use of this statement as a teach- 
ing maxim, but that exceptions occur is 
indicated by the following case. 


CASE REPORT 


J. H., a 69-year-old white female, entered King 
County Hospital on Feb. 24, 1942, complaining of 
loss of appetite and progressive weakness beginning 
some five months earlier. She stated that she ex 
perienced nausea, especially when thinking of food, 


1 From King County Hospital, Seattle, Wash. Ac- 
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but gave no history of vomiting or of tarry stools, 
She had first noticed a small painful mass in the 
upper abdomen three or four months prior to ad- 
This mass now measured 4 X 5 cm. and 
was nodular. Physical examination was otherwise 
essentially negative. The temperature was 98.6° 
pulse 80, respiration 20, and blood pressure 120/60 
Laboratory examination, Feb. 25, showed 
globin 55 per cent; red cells 2,560,000; white cells 
15,700, with 89 per cent polymorphonuclears, 10 per 
lymphocytes, and 1 per cent eosinophils 
serology negative. Urinalysis was essentially nega 
tive. There was occult blood in the stool. The ad 
mitting clinical diagnosis was probable carcinoma 
of the stomach. 

Gastro-intestinal roentgen examination on Feb 
27 was reported as follows: 


mission. 


hemo 


cent 


The outline of the stomach shows no 
Peristaltic 


“Stomach: 
essential change. 
waves are quite vigorous and pass to the pylorus 
There is quite marked pylorospasm. There 
evidence of intrinsic defect in the stomach. 


The mucosa is intact. 


is i 


‘““Duodenum: The mass that can be palpated in 
volves the duodenal bulb. There is a marked de 
formity of the bulb, with a constant filling defect 
The mucosal pattern is very irregular. Consider 
able gaseous distention of the first and the second 
portions of the duodenum is seen. At six-hour ex 
amination there is still noted a considerable amount 
of barium in the bulb and first and second portions 
of the duodenum. 

"Conclusion: 
portion of the duodenum. 
which can be palpated causing this deformity; m 
part this may be due to enlarged glands. In spite 
of the extreme rarity of the condition, I am suspi 
cious of a primary neoplasm of the duodenum. The 


Organic lesion involving the first 
There is a large mass 


‘percentage diagnosis’ would of course favor a neo 
plastic infiltration of glands by a primary neoplasm 
in some other structure, such as the gallbladder o 
bile ducts, with extension and involvement of this 
portion of the duodenum. A primary lesion of the 
pancreas could cause a similar change.”’ 

Peritoneoscopic examination was done of 
March 6. The report was as follows: 

“The stomach is enormously dilated, extending 
from the left upper quadrant of the abdomen, ob- 
scuring the inferior surface of the liver as well as 
the gallbladder bed. The serosa of the stomach 1s 
everywhere smooth and pink with normal vascular 
pattern and without evidence of neoplastic tissue. 
The left lobe of the liver is sharp. The parenchyma 
is dark reddish brown, and lobular, and a normal 
pattern is everywhere maintained. There is 10 
evidence of neoplastic tissue. Due to the enormous 
distention of the stomach, the right lobe of the liver 
is poorly examined, but there is an ovoid mass of 
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yellow tissue on the inferior surface of the lower 
third. It is not umbilicated and does not look 
particularly neoplastic but probably is. The gall- 
bladder is not seen. ... Various loops of small 
intestine and large intestine encountered in the 
transfer of the patient from the upright to the Tren- 
delenburg position are normal. No _ peritoneal 
metastases are seen in the pelvis. Explanatory note: 


The mass that is palpable clinically comes primarily 
from the region of the gallbladder bed, and although 
I believe there are metastatic changes in the right 
lobe of the liver, these are not sufficiently advanced 
to deny this patient an exploratory operation.”’ 


The patient was given supportive treatment and 
repeated transfusions. A laparotomy was done on 
March 23, revealing a mass adherent to the liver 
and in which the gallbladder was impacted. This 
apparently involved the distal end of the stomach, 
duodenum, and gallbladder and it was difficult to 
determine the primary lesion. The liver was 
smooth; the edge was rounded and there were no 
enlarged nodes in the gastrohepatic omentum. No 
further exploration was done. 

A posterior gastro-enterostomy was performed. 
The patient died on April 7. 

At autopsy there was found a large mass of very 
friable, white, granular substance, almost jelly-like 
in consistency, about 5 cm. in diameter and 7 cm. 
in length, attached at its base to the back of the 
duodenum and superiorly to the liver. The duo- 
denum was quite firm and enlarged. The anterior 
serosal surface was smooth. The stomach appeared 
normal on outer inspection, but on opening it there 
was seen, beyond the pyloric antrum, in the duo- 
denum, a nodular cauliflower mass, yellowish white 
in color and very friable. The pyloric ring formed 
the lower border of this duodenal mass. The gastric 
mucosa was rather smooth and dark brown, and did 
not seem to be involved. The mass extended down 
the duodenum for a length of about 6 cm., almost 
completely occluding the lumen. 

The liver weighed some 1,550 gm., and was dark 
ted, mottled with greenish black. On cut section 
the texture was somewhat soft. In the body of the 
liver, in the area superior to the duodenum, was a 
gray-white discrete mass estimated to be 4 cm. 
wide and 6 cm. long. Elsewhere the liver was dark 
brown with marked obscuration of the lobular mark- 
ings. 

The microscopic report on a section consisting of 
the lower part of the stomach and duodenum was as 
follows: ‘‘There is marked thickening of the wall on 
the duodenal side. This is due to the deposition of 
superficially placed neoplastic cells which are in 
great abundance. These cells are large, ovoid, and 
polyhedral. They contain mitotic figures and are 
packed in a medullary pattern without any tendency 
to glandular arrangement. This appears to be a 
highly anaplastic type of neoplasm arising in the 
duodenum. Final diagnosis: Medullary carcinoma 
of the duodenum.” 


CARCINOMA OF THE 


DUODENAL BULB 


DISCUSSION 


The duodenal bulb is approximately 5 
cm. in length and is defined as extending 
from the pylorus to that portion of the 
duodenum on a level with the neck of the 
gallbladder. The duodenal bulb has been 
considered by some anatomists as more 
closely resembling the stomach than the 
duodenum. Stewart and Lieber (5) quote 
Schwarz as calling the duodenal bulb the 
“after stomach,’’ with a smooth inner sur- 
face as differentiated from the remainder 


Fig. 2. Photograph of gross autopsy specimen. The 
arrow points to the pylorus. 


of the duodenum which contains Kerk- 
ring’s folds. It is recalled that both the 
distal stomach and the bulbus duodenale 
have a similar type of mesenteric fixation, 
with similarity in behavior and in appear- 
ance of the mucous membrane. Akerlund 
(8) in 1921 stated that the bulb was an 
anatomic, roentgenographic, and physio- 
logic entity and that its filling, emptying, 
peristalsis, and tonus were in large measure 
independent of the remainder of the duo- 
denum. 

With the above facts in mind, one would 
rationally expect to find more carcinomas 
in the duodenal bulb than elsewhere in the 
small intestine. This, however, is not the 
case. A study of the literature reveals 
that approximately 6 per cent of carcino- 
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mas of the duodenum occur within the 
duodenal bulb. When it is remembered 
that carcinoma of the duodenum consti- 
tutes but 0.25 per cent of all carcinomas (6) 
and from 2 to 3 per cent of intestinal car- 
cinomas, the extreme rarity of this condi- 
tion becomes evident. 

A generally accepted classification of 
carcinomas of the duodenum is based on 
their relationship to the ampulla of Vater: 
supra-ampullary (20 per cent), peri-ampul- 
lary (66 per cent), infra-ampullary (14 per 
cent). Supra-ampullary carcinomas have 
been further divided into those in the duo- 
denal bulb, accounting for 6 per cent, and 


Fig. 3 


those beyond the bulb (post-bulbar), 
accounting for the remaining 14 per cent. 
The whole supra-ampullary portion varies 
from 8 to 10 cm. in length. Stewart and 
Lieber (5) reviewing the literature, found 
35 authenticated cases of supra-ampullary 
carcinoma and to these added 6 cases of 
their own. Their report is the most com 
prehensive recent survey. Of these 41 
cases, 13 were localized in the duodenal 
bulb. The present case is thus the four 
teenth to be reported. 

The rarity of a preoperative diagnosis 
in these cases has been noted. Allen (1) 
states that the x-ray diagnosis of carcinoma 
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Photomicrographs of section through the junction of the gastric mucosa with the duodenum 
power magnification shows the medullary pattern with many hyperchromatic nuclei 


October 1942 


of the duodenum is very difficult. He 
notes that x-ray filling defects in the duo- 
denum are helpful in diagnosis but are 
often not seen. Stewart and Lieber say 
that, ‘‘as a rule, it is not possible to distin- 
guish defects in the supra-papillary seg- 
ment from deformities due to ulcer. . . . Gas- 
tric retention in the presence of a ‘vacuole’ 
in the bulb may suggest tumor but does 
not exclude a growth at the pylorus or pro- 
lapse of the gastric mucous membrane into 
the duodenum Roentgenogra phic stud- 


tes are of little direct value in making a posi- 
tive diagnosis of carcinoma of the supra- 
papillary portion of the duodenum.”’ 


The higher 


Only 2 of the reported cases were cor- 
rectly diagnosed preoperatively, and in 
each of these the diagnosis was made 
roentgenographically. A correct surgical 
diagnosis was made in 9 cases. 

In the case presented here the roentgen 
examination strongly suggested a car- 
cinoma primary in the duodenal bulb, 
though this finding was not essentially sub- 
stantiated either by peritoneoscopic oF 
surgical examination. Some have empha- 
sized that roentgenographic studies in 
cases of carcinoma of the supra-papillary 
portion of the duodenum are of consider- 
able value from a negative standpoint. 





Voi 39 


These men believe that such studies may 
rule out the presence of lesions of the stom- 
ach, colon, or gallbladder. 

Dilatation of the stomach, a frequent 
finding in all duodenal carcinomas accord- 
ing to the literature, is less pronounced 
in supra-ampullary carcinomas than in 
carcinomas of the infra-papillary portion 
of the duodenum. In our case it was re- 
ported on peritoneoscopic examination 
that the stomach was enormously dilated, 
extending from the left upper quadrant 
and obscuring the inferior surface of the 
liver as well as the gallbladder. 

The most frequent clinical symptoms 
and signs of this condition according to the 
reports are: (1) pain, (2) vomiting, (3) 
palpable tumor, (4) anemia, (5) weakness, 
(6) loss of weight, (7) occult blood, 
(8) anorexia, (9) nausea, (10) jaundice, 
(11) intermittent fever. In our case 
there were pain, a palpable tumor, which 
on admission measured 4 X 5 cm., 
marked anemia, weakness, loss of weight, 
occult blood, anorexia, and nausea. In 


other words, this patient had every classi- 
cal sign and symptom of the condition ex- 
cept vomiting, jaundice, and intermittent 


fever. The clinical differential diagnosis, 
however, did not include even a considera- 
tion of cancer of the duodenum. 

As concerns etiology, all authors agree 
that there is no association between the 
frequently found duodenal ulcer and car- 
cinoma. 

The usual pathologic type of lesion is 
adenocarcinoma arising from the duodenal 
mucosa. A medullary type was found 
here. Grossly the tumor may be scirrhous, 
bulky, polypoid, or colloid. Ours was a 
bulky, colloid tumor. The majority of the 
lesions, as in this case, are ulcerated. 

The question of metastasis in these 
cases is interesting. In the series of supra- 
ampullary carcinomas gathered by Stewart 
and Lieber extension or metastasis occurred 
in 75.6 per cent of cases; these involved 
the liver, lymph nodes, pancreas, biliary 
passages, peritoneum, lungs, and _ bone. 
The two bulbar lesions reported by these 
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writers in their personal series of 6 supra- 
ampullary carcinomas did not metastasize 
to the pancreas but the other 4 cases did. 

All the patients, except one with a post- 
bulbar carcinoma, showed metastasis to 
the lung. In our case there was extension 
to the liver but not to the pancreas. 

The average duration of life is given as 
seven months. The longest duration is 
generally in those cases in which the lesion 
is in the first porion of the duodenum, as 
here. This patient traced her illness back 
five months. 

As regards treatment, surgery following 
early diagnosis appears to be the only hope. 
Resection is indicated, if possible. Mateer 
and Hartman (6) state there are a few rec- 
ords of cure following surgery. Generally, 
however, a palliative gastro-enterostomy 
is all that is possible. 

In conclusion, I believe it is evident, 
from the illustration, that a preoperative 
diagnosis of carcinoma of the duodenal 
bulb may sometimes be rather easily made 
roentgenologically. Carcinoma of the duo- 
denum, while rare, should be included in 
a complete differential diagnosis of sus- 
pected lesions of the upper gastro-intestinal 
tract, pancreas, and biliary radicles. 

King County Hospital 
Seattle, Wash 
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J. ROBERT ANDREWS 


Spheno-Occipital Chordoma of 
Unusual Radiosensitivity' 


J. ROBERT ANDREWS, M.D. 
Cleveland, Ohio 


Spheno-occipital chordoma is itself an 
unusual tumor, and one which is radio- 
sensitive is a rarity. As a tumor of the 
notochord which itself is a derivative of the 











Figs. land2. Figure 1 (above) isa lateral roentgeno- 
gram of the skull made at the first admission, showing 
marked expansion and destruction of pituitary fossa 
and sphenoid sinus (A). 

Fig. 2 is a subsequent lateral roentgenogram show- 
ing a tumor (A) filling the nasopharynx, with complete 
occlusion of the posterior choanae of the nares and 
depression of the uvula (B). 


entoderm, the chordoma would not be ex- 
pected to be radiosensitive. On the other 
hand, since the notochord becomes, in its 
development, more closely identified with 
derivatives of the mesoderm and may take 
on some of the features of these supportive 
elements, it is not strange that an occa- 


1 Accepted for publication in June 1942. 
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sional chordoma may be radiosensitive, for 
most of the radiosensitive cells and tissues 
are mesodermal in origin. 


CASE REPORT 


A 71-year-old white male presented himself in 
January 1941 with persistent severe headache, total 
blindness of one eye, and failing vision in the other, 
Because of the poor visual acuity in the eye in which 
sight remained (20/200) the extent of the visual field 





Fig. 3. Lateral roentgenogram of nasopharynx 
showing recession of tumor (A) after x-ray therapy 
with restoration of normal nasopharyngeal airway (B 


could not be determined accurately although it was 
thought on gross perimetric estimation to be con 
stricted. The nerve head in this eye was swollen 
and pale. X-ray examination of the skull (Fig. 1) 
showed complete, symmetrical destruction of the 
pituitary fossa, the roof of the sphenoid sinus, and 
the adjacent portions of the sphenoid bone. 

A tentative diagnosis of pituitary tumor was 


made, based on the clinical findings and to a consider- 


able degree upon the anatomic character of the 
growth as demonstrated by the x-ray examination. 
The patient was considered a poor surgical risk and 
x-ray irradiation was undertaken on the presump 
tion that the tumor might be a chromophobe aden 
oma or an adenocarcinoma of radiosensitive type. 
A total tumor dose of 1,300 roentgens (0.9 mm. 
copper half-value layer) was given in twenty-nine 
days. One month after the completion of this 
treatment the headaches had ceased entirely and 
visual acuity in the one eye had been restored to 
20/40; the other remained blind. 

In January 1942, one year later, the patient re- 
turned with complete nasal obstruction and head- 
ache of lesser severity. Vision in the eye in which 
sight remained had not failed. Examination showed 
that the nasopharynx was filled with tumor, and 
roentgenograms revealed the presence of a large 
mass continuous with that in the middle cranial 
fossa through an extensive bony defect in the cen- 
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tral part of the floor of the fossa. The tumor com- 
pletely occluded the posterior choanae of the nares 
and rested on and depressed the uvula. The occlu- 
sion of the nasopharyngeal airway was well shown 
on the roentgenogram (Fig. 2). 

The presence of accessible tumor in the naso- 
pharynx made biopsy possible and histologic study 
showed typical chordoma (Fig. 4). 

The initial radiosensitivity of the tumor having 
been very impressive, further radiation of the same 
quality was administered. A total tumor dose of 
1,750 roentgens was given in fourteen days. This 
larger dose was given only for the reason that the 
patient tolerated this series of radiation treatments 
better than he had tolerated the first. Six weeks 
after treatment he could breathe freely through the 
nose, the headaches had again ceased, and another 


Fig.4. Spheno-occipital chordoma. 


X-ray examination (Fig. 3) showed marked diminu- 
tion in the size of the tumor in the nasopharynx, 
with the restoration of a practically normal naso- 
pharyngeal airway. 

The diagnosis of chordoma in this case 
was established by biopsy. The presence 
of contiguous tumor in the middle cranial 
fossa and nasopharynx is typical of the 
anatomy of this tumor, and the clinical 
response to what must be considered small 
doses of x-ray radiation establishes the 
marked radiosensitivity of the tumor. 
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Primary and Metastatic Carcinoma of 
the Lung Simulating Pulmonary 
Metastases Alone’ 


LESTER M. J. FREEDMAN, M.D., 
and 


MILTON D. BOSSE, M.D. 
Pittsburgh, Pa. 


Primary parenchymal carcinoma of the 
lung is sometimes not sharply circum- 
scribed and almost invariably appears as 
a single lesion on roentgen examination (1). 
These criteria are generally used to differ- 


Biopsy specimen showing characteristic chordoma. 


entiate primary and metastatic pulmonary 


neoplasms. Following is a case report of 
primary carcinoma of the lung which was 
originally mistaken on roentgen study for 
metastatic deposits. 


CASE REPORT 

A white female, 52 years of age, was admitted to 
the hospital, complaining of cough, left chest pain, 
hoarseness, dyspnea, edema of the ankles, and loss of 
weight. These symptoms were of three months’ 
duration. On physical examination the chest ex- 

1 From the Department of Radiation and Physical 
Therapy and Institute of Pathology, The Western 
Pennsylvania Hospital, Pittsburgh, Pa. Accepted for 
publication in June 1942. 
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Note the discrete metastatic-like lesions in both lung fields and 


right hilum 


Fig. 2 (right 


Roentgenogram at second admission, three months following radiotherapy. 


Note the shrinkage 


of the round shadows 


pansion was found to be greater on the right than on 
the left, with dullness to percussion and absence of 
breath sounds at the left base. The breasts were 
small and contained no masses. Blood pressure was 
160/100 and the heart was apparently enlarged. 
The abdomen was somewhat tender but not other- 
wise unusual on examination. There was slight pit- 
ting edema of the ankles. The temperature was 
normal. 

Roentgen examination of the chest showed circum- 
scribed areas of increased density measuring 2 cm. 
and 5 cm. in diameter in the mid-right lung field, a 
nodule 2 cm. in diameter in the right hilum, and one 
2 cm. in diameter in the left lower lobe (Fig. 1). A 
tentative diagnosis of metastatic cancer of the lung 
was made. 

High-voltage therapy was instituted three days 
after admission through six 10 cm. X 15 cm. portals 
covering the mediastinum and both lung fields an 
teriorly and posteriorly. A dose of 200 r, measured 
in air, was given to each of two ports daily for a total 
of 1,600 r per portal. The factors used were 200 kv. 
constant potential, 6 ma., 0.56 mm. Cu plus 2.0 mm 
Al added filtration, 50 cm. target-skin distance. 
During this time a careful and extensive search was 
made for a primary lesion but none was found. 

Roentgenograms of the chest six weeks and ten 
weeks after admission showed progressive decrease 
in size of the pulmonary lesions. The patient was 
then discharged, somewhat improved clinically. 

Two months later the patient was readmitted be 
cause of aggravation of her previous symptoms and 
increased cachexia. Roentgen examination of the 
chest at this time showed dense pulmonary infiltra 


tion in both lower lobes, with elevation of the left 
diaphragm which was not present previously (Fig 
2). Death occurred two weeks after the second 
admission. 

An autopsy was performed one hour after death 
There were 400 c.c. of clear yellow fluid in each 
The lungs were partially collapsed 
but of normal color and configuration; the right 
weighing 500 gm. and the left 350 gm. There was 
little crepitation except in the upper part of either 
lung. Section revealed atelectasis of the right lower 
and middle lobes and central portions of the right 
upper lobe. There was considerable bronchiectasis 
particularly in the left lower lobe. The periphery of 
the upper lobes was moderately crepitant. In the 
middle of the right upper lobe was a fairly discrete 
firm, yellowish-white nodule 2 cm. in diameter. A 
few similar nodules, 0.5 cm. in diameter, could be dis 
tinguished in the central portions of both lungs 
Several hilar lymph nodes showed the presence of 
yellowish-white, firm tissue, but all the nodes were of 
the usual size and others showed no abnormalities 

Microscopic sections, particularly of the lower 
lobes of the lungs, extensive 
fibrosis, chronic interstitial pneumonitis, organizing 
pneumonia, and There 
siderable proliferation of bronchioles in the areas of 
fibrosis, and alveoli were frequently lined by hyper 
plastic bronchiolar type of epithelium (Fig. 3-A 
Many alveolar spaces were completely obliterated by 
masses of epithelial cells, some of which resembled 
These areas showed no 1n- 


pleural cavity. 


showed atelectasis 


bronchiectasis. was con- 


squamous epithelium 
vasion of basement membranes, but in a number ol 
other similar areas early and moderately advanced 





PRIMARY AND METASTATIC CARCINOMA OF THE LUNG 


Fig. 3. A 
forming ‘“‘plugs.” B 
C. Adenocarcinoma in lung parenchyma 
in hilar lymph node 


invasion with more marked cell variability, hyper 
chromatism, and many mitotic figures were noted 
This carcinomatous change was discrete and oc 
curred in many widely separated areas of different 


sections (Figs. 3-B and C) 


Sections through the 


Proliferation of bronchioles with squamous metaplasia of epithelium, 
Early carcinomatous change ia lining epithelium of a bronchus 


D. Partially differentiated adenocarcinoma 


larger nodule in the right upper lobe and of other 
similar areas showed dense masses of poorly differ 
entiated adenocarcinoma, mostly in dilated lymph 
spaces. Partially differentiated adenocarcinoma 
was present in several hilar lymph nodes (Fig. 3-D) 
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No evidence of tumor was found elsewhere in the 
body (the brain and spinal cord were not examined), 
There were a marked coronary sclerosis and an 
aneurysmal dilatation of the anterior wall of the left 
ventricle of the heart, with scarring at the apex. 
Other organs showed no striking abnormalities. 


COMMENT 


The roentgen findings in this case, on the 
first admission, were so suggestive of pul- 
monary metastases that an extensive, al- 
though fruitless, diagnostic survey was 
made to discover the primary lesion. It 
was only after four months that a roentgen 
diagnosis of primary carcinoma of the lung 
was ventured. The autopsy findings point 
to a multicentric pulmonary origin of the 
neoplasm, with metastatic deposits in the 
same organ. 

The partial disappearance of the paren- 
chymal nodules seen on the first roentgen 
examination was possibly due in most part 
to a reduction in the inflammatory compo- 
nents of the tumor. Treatment afforded 
the patient appreciable relief for two 
months, when secondary infection again de- 
veloped and she died. 


SUMMARY 


A case is reported of primary carcinoma 
of the lung with apparent multiple foci of 
origin and with intra-pulmonary metasta- 
ses, simulating pulmonary metastases alone 
on the roentgenogram. 

4800 Friendship Ave., Pittsburgh, Pa. 
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ARNOLD L. BACHMAN, M_D.,? 
and IRVING S. DICHTER, M.D.’ 


Stamford, Conn. 


Radiation therapy has an important and 
accepted réle in the treatment of the vari- 
ous forms of hyperthyroidism. Many 
thousands of patients with Graves’ disease 
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have received roentgen or radium therapy 
with noteworthy success, particularly in 
properly selected cases. Hypothyroidism 
as a direct, immediate sequela of radiation 
to the thyroid for hyperfunction occurs 
only rarely. 

CASE REPORT 

B. L., a white male 50 years of age, presented 
himself on Jan. 4, 1940, complaining chiefly of chok- 
ing spells, nervousness, and loss of weight. His past 
history was negative except for a tonsillectomy a 
vear and a half earlier performed under local anes- 
thesia, and the presence of bilateral herniae held in 
place by a truss. Otherwise he had always been 
well. His father died of diabetes at forty-one years: 
his mother died of gallstones and heart disease at 
seventy-six years. Otherwise the family history 
was irrelevant. 

Two months before he was first seen the patient 
had become increasingly irritable and nervous and 
had observed a marked increase in perspiration 
In the past month he had experienced numbness of 
the feet and cramps in the legs. For the last week 
the onset of the irritable spells had been accompanied 
by severe choking sensations, lasting one to two 
minutes. There had been a loss of 15 pounds in 
two months. 

The patient did not appear acutely ill, but was 
very nervous and jittery. His weight was 181 
pounds; blood pressure 140/80 mm. Hg; pulse 118 
beats per minute. The pupils were equal and 
dilated, reacting slightly to light and in accommoda- 
tion. Moderate exophthalmos was present. No 
other ocular abnormalities were observed. Nose 
ears, and throat were normal. In the neck a uni- 
formly enlarged thyroid was palpated. The cardiac 
apex impulse was felt in the fifth left interspace, 12 
cm. from the mid-line. The heart rate was rapid. 
There were no shocks, thrills, or murmurs. No 
masses or organs were palpated in the abdomen, but 
bilateral indirect inguinal herniae were present 
Rectal examination revealed no abnormalities; the 
prostate was not enlarged. Knee jerks and bicipital 
reflexes were increased, but there were no abnormal 
reflexes. Moderately severe fine tremors of the 
hands were present. 

Laboratory examination revealed no abnormali- 
ties in the urine. The Kline test was negative. 
The basal metabolic rate, determined on Feb. 1, was 
found to be plus 46. Radiographic examination of 
the neck and chest revealed a slight enlargement of 
the left ventricle. There was moderate displace- 
ment of the trachea to the right at the thoracic inlet, 
indicative of an enlarged left lobe of the thyroid. 
Definite tracheal narrowing was absent. 

? Accepted for publication in July 1942. 
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Thyroidectomy was refused. The patient was 
‘ven 5 minims of Lugol’s solution and 0.5 grain of 
phenobarbital with vitamin B three times a day. 
After two months of this therapy, the basal meta- 
bolic rate dropped from plus 46 to plus 24. Symp- 
toms of hyperthyroidism persisted, however, and on 
April 2 roentgen therapy was begun. Two areas 
were treated: one on the right side of the lower neck 


and upper thorax and the other on the left side. 
The fields were each 8 X 12 cm., and each received 


a 
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38 per minute. A blood count showed hemoglobin 
102 per cent, red cells 5,200,000, and white cells 
16,900. There were 70 per cent polymorphonuclear 
leukocytes in the differential smear. Sputum and 
throat cultures showed a rare pneumococcus and 
non-hemolytic streptococci. The patient was given 
sulfanilamide, oxygen, and sedatives. By April 19, 
eight days after admission, his temperature had 
become normal and continued to be so. During 
his illness in the hospital, he perspired so profusely 


. _THYROID THERAPY — 


2 





Nov Dec ‘Jan Feb Mar fpr May Jun tl 
1939 --- 1940- 


Fig. 1. 


100 r (measured in air without back-scatter). The 
following factors were employed: 130 kv., 0.25 mm. 
Cu and 1.0 mm. Al filtration, 30 cm. target-skin 
distance. A thin strip of lead was placed over the 
mid-line during the treatment to protect the trachea 
from radiation. There was no immediate reaction 
following this therapy. A second treatment of the 
same dosage was given on April 8. Again, no im- 
mediate reaction was experienced. 

On April 11, 1940, the patient became acutely ill, 
complaining of palpitation of the heart, dyspnea, 
frequent and severe choking sensations, fever, and 
marked malaise. He became very hoarse, had 
difficulty in swallowing, and was taken to the Stam 
ford Hospital. On admission, his temperature was 
104.2° F., pulse 128 beats per minute, and respiration 


Aug S@ Oct Nov Dec Jan Feb Mar “apr May Jun 


19h1---- 


Basal metabolic rate, pulse, and weight in case recorded 


that it was necessary to give him sodium chloride by 
mouth. X-ray examination of the chest during the 
acute phase of this respiratory infection revealed no 
definite abnormality in the lungs. The patient was 
discharged on April 27, 1940, with the diagnosis of 
hyperthyroidism and upper respiratory tract infec- 
tion. 

On May 6, 1940, a basal metabolism test showed a 
rate of plus 27. The weight had diminished to 173 
pounds. X-ray therapy was begun again, being 
administered every four to six days between May 7 
and June 25, for a total of ten treatments. At each 
session the neck was divided into two areas, as de- 
scribed above, and with the same technic each area 
Thus, 1,000 r were received by 
There was 


was given 100 r. 
each of the two neck areas in fifty days. 
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no unfavorable reaction at any time. A _ basal 
metabolism test on July 17 showed a rate of plus 23 
and the weight had risen to 185 pounds. Further, 
on this date, for the first time, no tremors were 
noted. By Nov. 19, 1940, the patient weighed 198 
pounds, had a pulse of 72 beats per minute, experi- 
enced no tremors of the hands, and felt fairly normal. 

On Dec. 10, 1940, five and a half months following 
the conclusion of radiation therapy, the patient re- 
turned complaining that he was constantly sleepy, 
his mental processes were sluggish, and he often felt 
cold, requiring many blankets to sleep comfortably 
at night. The basal metabolism rate at this time 
was found to be minus 12. His pulse had slowed to 
68 beats per minute. Blood cholesterol was 232.5 
mg. per cent (normal 150-190 mg. per cent). Ex- 
ophthalmos was superseded by an edematous ap- 
pearance of the lids. 

Treatment with one grain of desiccated thyroid 
twice daily was begun. Twenty-four hours later 
the patient returned complaining that the choking 
sensations had recurred. After prolonged observa- 
tion, it was found that the best results for the longest 
periods of time were attained by maintaining the 
patient on 2 grains of thyroid and 5 minims of 
Lugol's solution daily, omitting the Lugol’s solution 
every other week. On May 9, 1941, the patient was 
free of all untoward symptoms, basal metabolic rate 
was plus 2, blood pressure was 145/80, and weight 
was 197 pounds. A recent communication stated 
that he was continuing with his therapy as above 
outlined. His weight has remained constant and no 
symptoms have recurred. 

COMMENT 

Pfahler (1), in several contributions to 
the literature, has reported more than 600 
cases of hyperthyroidism treated by radia- 
tion therapy. Of these, 4 showed some 
degree of thyroid hypofunction following 
treatment; only 1 required thyroid medi- 
cation to control symptoms. Groover and 
his associates (2) noted that 4 of the 305 
patients they treated required thyroid 
administration following radiation ther- 
apy. Erdélyi and Irsik (3) recorded their 
results in 152 patients, of which only one 
developed hypothyroid symptoms of 
sufficient degree to require replacement 
therapy. In Harris’ (4) report of the re- 
sults of treatment in 350 cases there were 
no instances of postradiation hypothy- 
roidism. Similar experiences were re- 
corded by Lowbeer (5) in over 200 cases, 
Hess (6) in 160 cases, and Redisch (7) in 
200 patients. Combining these repre- 
sentative statistics, it is seen that of more 
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than 1,950 patients with hyperthyroidism 
treated by irradiation only 6 had hypo- 
thyroidism of sufficient severity to neces. 
sitate specific therapy, an incidence of 
less than ().31 per cent. 

The occurrence of postradiation hypo- 
thyroidism frequently appears to be inde. 
pendent of the roentgen-ray dose delivered 
to the hyperactive thyroid. Thus, the 
cases in Groover’s series which showed 
this sequela were found to have received 
less than the average number of treatments, 
They were patients with every evidence of 
marked hyperthyroidism who rapidly 
passed into a state of hypothyroidism after 
two to four radiation treatments. The 
vast majority of the cases required more 
therapy and then became normal, never 
demonstrating any evidence of thyroid 
hypofunction. Erdélyi and _ Irsik also 
found that their patients in whom thyroid 
insufficiency occurred following roentgen 
therapy received no more radiation than 
the much greater percentage of patients 
who did not develop hypothyroidism 
These investigators are of the opinion that 
myxedema may be more apt to follow 
irradiation for hyperthyroidism if the pa- 
tient is in the menopausal period. 

The case here reported appears similar 
to those reported by the other observers 
The radiation administered was of no more 
than average quantity as regards total dose 
and period of delivery. The appearance of 
hypothyroidism following the therapy was 
decidedly unexpected and, we _ believe, 
should not be anticipated in the average 
case of hyperthyroidism undergoing such 
treatment. The case seems to belong to 
that small group exhibiting idiosyncrasy ol 
reaction to radiation therapy. 

The episode of intercurrent upper res 
piratory infection which occurred in the 
early period of roentgen therapy was prob- 
ably not a result of the treatment 
There was no immediate reaction after 
either of the two radiation séances pre 
ceding the upper respiratory disease and, 
after the infection had subsided, ten 
additional treatments were given without 
any untoward effect. 
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SUMMARY 


A case of hypothyroidism following 


roentgen therapy for hyperthyroidism is 


reported. The literature concerning the 
subject is briefly reviewed. 
1165 Park Ave., 
New York, N. Y 
REFERENCES 


Roentgen-Ray Treatment of 
43-52, January 


1. PFAHLER, G. E.: 
Hyperthyroidism. Radiology 34: 
1940 

29 Groover, T. A., Curistre, A. C., MERRITT, E. A., 
Cor, F. O., AND McPeak, E. M.: Roentgen Ir- 


485 


Hyperthyroidism ; 
J. A. M.A. 


radiation in the Treatment of 
Statistical Evaluation Based on 305 Cases. 
92: 1730-1734, May 25, 1929. 

3. Erpéty1, J., AND IrsiK, J.: 
Réntgenbehandlung der Hyperthyreose 
apie 64: 392-407, 1939 

4. Harris, J. H.: Radiation Treatment of Hyper- 
thyroidism. Report of Results at Hospital of Uni- 
versity of Pennsylvania during Seven and a Half 
Vears ending July 1, 1934. Am J. Roentgenol. 38: 
129-144, July 1937. 

5. LowsBeer, B.: Personal Communication 

6. Hess, P.: Die Réntgenbehandlung der Hyper- 
thyreosen. Med. Klin. 34: 289-291, March 4, 1938 

7. Repiscn, W.: Personal Communication 

RepiscH, W., AND PeritorrF, W. H.: Medical 
Treatment of Hyperthyroidism. Endocrinology 26: 
221-228, February 1940. 


Ergebnisse der 
Strahlenther- 











EDITORIAL 


Howard P. Doub, M.D., Editor 


John D. Camp, M.D., Associate Edito: 








Invitation to the Annual Meeting 


Possibly some of our readers have been 
asking themselves whether, in view of the 
war, the Radiological Society of North 
America will hold its Aunual Meeting this 
year. We assure them that it is our in- 
tention to hold the meeting as usual. This 
decision has been arrived at because of the 
essential part radiology has to play in the 
diagnosis and treatment of war injuries. 
Now, least of all, can we relax one parti- 
cle in the assistance we are able to render 
our members. The Defense Transporta- 
tion Director, in Washington, has asked the 
cancellation of only non-essential conven- 
tions, into which classification this meeting 
certainly does not fall. 

We will come to our Annual Meeting in 
Chicago, Nov. 30 to Dec. 4, 1942, with a 
more serious purpose than in former 
years—yes, with a grim determination to 
solve war problems as they affect radiology. 
Chicago has been chosen as the meeting 
place, first, because it more fairly equalizes 
the journey for members from all parts of 
the country, and second, since a number of 
railroads have a terminus there and rail 
connections will presumably be more regu- 
lar. The meeting will be held at the Drake 
Hotel, our meeting place in 1928, weil out 
of the Loop with its attendant noise and 
distractions. 


The plans for the program are shaping up 
well, and several foreign visitors are ex- 
pected, who will bring us new points of 
view on old problems. At this early date it 
is possible to name only one of these 
visitors, Dr. David L. Caro, Professor of 
Radiology at the University of Cordoba, 
Argentina. The Chicago Roentgen-Ray 
Society is engaged in certain activities of 
prime importance to our members in war- 
time, and a full presentation of these will 
be a part of the program. The Refresher 
Courses will be given an elaborate presen- 
tation both as to number of courses and 
pre-eminence of leaders. These Refresher 
Courses provide the advantages of post- 
graduate study to those who avail them- 
selves of the opportunities they offer. 

This year especial emphasis is being 
given to the Scientific Exhibit, a close study 
of which will be found most suggestive. 
Our friends, the Commercial Exhibitors, 
promise to show us a peculiarly valuable 
line of apparatus. 

I hope that each member of the Radio- 
logical Society will consider this a personal 
invitation to attend this Annual Meeting in 
wartime, to study how we may each best 
serve our country in this hour of her need. 

L. J. MenviLte, M.D. 
President 


Coccidiosis—Coccidioidomycosis 


An error in terminology which recently 
occurred in this Journal again focuses 
attention on the confusion of coccidiosis and 
coccidioidomycosis. Coccidiosis refers to an 
infection by one of the animal parasites 


included under the Order Coccidia of the 
Class Sporozoa; coccidioidomycosis is an in- 
fection caused by the fungus Coccidioides 
immitis. 

Coccidia parasitize the epithelial cells of 
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the intestines and livers of many hosts and 
are found in their feces. They are of con- 
siderable economic importance in poultry 
raising and other phases of animal industry. 
Coccidia commonly infect the intestines of 
chickens and other birds (Eimeria avium), 
the livers of rabbits (Eimeria stiedae), the 
intestines of dogs and cats (Isospora bige- 
mina), the intestines of cattle, guinea-pigs, 
mice, moles, and snakes. They have been 
claimed to infect the intestines and liver of 
man, but such infections as may occur in 
man are said to be very mild. 

Coccidioides is an etymological deriva- 
tive of Coccidia. When Rixford and Gil- 
christ published their account of ‘“Two 
Cases of Protozoan (Coccidioidal) Infection 
of the Skin and Other Organs’”’ in 1896, they 
believed that the etiological agent was 
an animal parasite, a Sporozoon. They 
stated: ‘“‘In order to emphasize the im- 
portant analogies between our parasite and 
the coccidia, and at the same time indicate 
that we are not prepared at present to 
regard it as an unmistakable coccidium, we 
propose for it, in accordance with a sugges- 
tion of Dr. Stiles, the generic name Coc- 
cidioides, and we designate the species as 
Coccidioides immitis.”” In 1900 Ophiils 
and Moffitt published the proof that the 
organism is a fungus and not an animal 
parasite. Five years later Ophiils stated: 
“As a name for the disease I should propose 


coccidioidal granuloma.’’ Unfortunately, 
no other valid name was proposed for the 
fungus so that now mycologists have 
generally accepted the designation Coccidi- 
oides, thereby insuring confusion with 
coccidia in perpetuity. 

Until Gifford and Dickson proved that 
so-called “‘San Joaquin”’ or “Valley Fever”’ 
was caused by C. immitis, coccidioidal 
granuloma was the only form of the infec- 
tion which was recognized. When Dickson 
published his first paper on ‘‘Valley Fever”’ 
in 1937, he recognized the necessity of 
offering a name which would include those 
benign coccidioidal infections as well as the 
frequently fatal coccidioidal granuloma. 
His suggestion was ‘‘coccidioidomycosis.”’ 
While ‘‘coccidiosis’’ is a tempting abbre- 
viation of this cumbersome word, it will be 
apparent from this historical review that it 
is entirely erroneous. We must all suffer 
for the errors of our fathers. One other 
error we should avoid is that of making 
coccidioidal granuloma synonymous with 
coccidioidomycosis. Coccidioidomycosis 
includes not only the disseminated, pro- 
gressive infection which Ophiils named 
coccidioidal granuloma, but also the usually 
benign initial coccidioidal infection with or 
without pulmonary symptoms or erythema 
nodosum. 

CHARLES E. Smit, M.D. 
San Francisco, Calif. 
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Maximilian John Hubeny, M.D. 
1880-1942 


With the death of Maximilian John 
Hubeny of Chicago, on July 2, at 61 years 
of age, American radiologists lost an associ- 
ate who was one of the most dependable 
counsellors in their ranks. 

Born in Leipzig, Germany, of Bohemian 
ancestry, he was brought to the United 
States by his parents (Peter and Mary 
Mertick Hubeny) when he was but four 
years of age and grew up a thorough Ameri- 
can—in education, lifework, and character. 
On August 28, 1907, he was married to 
Daisy Twitchell, who survives him. 

Doctor Hubeny’s early education was in 
the public schools of Chicago, supple- 
mented, after his graduation, by special 
studies in literature and the sciences, often 
carried on at night while he was engaged in 
remunerative work by day. His medical 
education began with his admission, in 
1902, to Hahnemann Medical College, Chi- 
cago, from which he was graduated in 1906. 
While attending medical school, but be- 
tween the periods of required attendance, 
he enrolled in the College of Osteopathy in 
Chicago and was graduated in 1904. 

His anxiety to devote every available 
moment to the advancement of his medical 
education led him, after completing his 
course in osteopathy, to seek a position in 
the recently installed x-ray and electro- 
therapeutic department at Hahnemann 
Hospital, under Dr. Emil Grubbe, and in 
this position he continued, while not en- 
gaged specifically in other medical studies, 
for three years. His fine scholastic record 
was responsible for his selection, in his last 
year in medical school, as first assistant in 
the Surgical Service of Dr. George F. 
Shears at Hahnemann Hospital, a position 
highly coveted by students at that time. 
That a surgical career did not altogether 
appeal to him, however, appears from the 
fact that at the close of this experience he 


is known to have expressed a desire to enter 
some other field of practice. 

Immediately after receiving his medical 
diploma Doctor Hubeny was licensed to 
practise medicine by the State of Illinois. 
At this time he had the good fortune to be- 
come a student of Dr. Otto L. Schmidt, 
who with the aid of Mr. Wolfram Conrad 
Fuchs, one of the early martyrs to radi- 
ology, had established an office containing 
what was perhaps then the most complete 
X-ray equipment in America. With his 
deepening interest in the use of x-rays in 
the practice of medicine, the young physi- 
cian, in spite of his attainments, felt a grow- 
ing dissatisfaction with the extent of his 
basic medical education, and to supplement 
this entered the College of Physicians and 
Surgeons, now the University of Illinois 
School of Medicine, from which he was 
graduated in 1909. 

Developments in the clinical use of the 
X-rays were multiplying at this time with 
great rapidity. Doctor Hubeny’s associ- 
ation at this early date with Doctor 
Schmidt and Mr. Fuchs stimulated his 
interest in this field and led him to a deci- 
sion to limit his practice to roentgenology. 
Having developed a working knowledge of 
X-ray equipment and a familiarity with 
some of its clinical applications, he col- 
laborated in the establishment of the first 
Departments of Roentgenology at Cook 
County Hospital, Illinois Medical College, 
Grant Hospital, Henrotin Hospital, the 
Municipal Tuberculosis Sanitarium, and 
other institutions. 

Very early in his medical career Doctor 
Hubeny became a staunch supporter of 
organizations for the advancement of the 
science of radiology. He attended local 
medical meetings faithfully and throughout 
his life contributed constantly to the ad- 
vancement of his specialty through his 
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service on committees and as an officer, 
and by participation in the scientific pro- 
grams of local, state, and national medical 
and radiological organizations. From the 
very beginning, he foresaw and placed great 
emphasis on the possibilities of the roent- 
gen ray in the clinical diagnosis of disease, 
though he was never a strong advocate of 
its therapeutic usefulness. 

Doctor Hubeny believed firmly in the 
value of free and liberal discussion of gen- 
eral social, economic, and professional 
problems. Because of his faculty for clear 
thinking, he was in demand on many com- 
mittees, both through his club affiliations 
and medical organizations, and to this 
service he gave a fair share of his energy 
and time. Chicago radiologists will long 
remember his strong arguments and untir- 
ing efforts to develop in that city, during 
the early days, an organization fostered 
only by doctors, to be known as the 
Radiological Center, for the practice and 
teaching of clinical radiology. His long 
experience on the Laboratories Committee 
of the Chicago Medical Society, together 
with his thorough understanding of the 
technical and ethical requirements for labo- 
ratory management, created in him an 
entity which stood as a bulwark against 
improper practices of any kind. 

In 1923, when the Radiological Society of 
North America assumed the ownership and 
publication of a journal of its own, to be 
known as RADIOLOGy, Doctor Hubeny was 
chosen as editor and served in that capacity 
until 1931, adding to an already heavy 
schedule the exacting tasks that only those 
who have filled a similar office can fully 
appreciate. Under his editorship Rapt- 
OLOGY was at once established as a medical 
journal of the quality class, and the first 
sixteen volumes of the publication are a 
lasting memorial to his services to the 
Society and to the science of radiology. 

Doctor Hubeny was also an Associate 
Editor of the American Journal of Cancer 
and of the Italian and Cuban radiological 
journals. He contributed extensively to 
the medical literature, his papers appearing 
in more than forty journals of this and 
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other countries. With W. A. N. Dorland, 
M.D., he was co-author of a standard text 
on Roentgenography in Embryology and Ob- 
stetrics. 

Doctor Hubeny’s medical and radiologi- 
cal affiliations were numerous. He was a 
member of the [Illinois State Medical, 
Chicago Medical, Bohemian Medical, and 
German Medical Societies, the British In- 
stitute of Radiology, the American Roent- 
gen Ray Society, and the Radiological So- 
ciety of North America. He was a Fellow 
of the American Medical Association, 
American College of Physicians, American 
College of Radiology, and the Chicago 
Roentgen Society; a Past President of the 
Alumni of the University of Illinois School 
of Medicine, Chicago Roentgen Society, 
Radiological Society of North America, 
and the American College of Radiology. 
He also served as Chairman of the Associa- 
tion of Approved Radiologists and as 
secretary of the Section of Radiology of the 
American Medical Association from the 
time of its inception until he became its 
chairman. In 1931 he was awarded the 
Gold Medal of the Radiological Society of 
North America, not alone for his construc- 
tive work in the Society’s behalf but more 
especially, to quote the citation, ‘‘for his 
achievements in the advancement of the 
science of radiology.” 

For the last six years of his life Doctor 
Hubeny served as full-time director of the 
X-ray Department of the Cook County 
Hospital. He was also Professor of Roent- 
genology in the Cook County Graduate 
School of Medicine. This position must 
have been to him the realization of a highly 
cherished ideal. Here he was able to sur- 
round himself with capable physicians and 
assistants, to organize and supervise the 
personnel and the equipment of the de- 
partment which he had helped to establish, 
and to develop it into one of the largest 
and most inclusive radiological depart- 
ments in the world. 

For many years Doctor Hubeny was 
active in the City Club of Chicago, the 
Illini, Illinois Country Club, and Illinois 
Athletic Club. He was a member of Phi 
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xt He was consulting roentgenologist for the cuss and consider the point of view of 

Mb- Illinois Industrial Board of Arbitration. another. He held in the highest esteem 
A further appraisal of Doctor Hubeny, the privilege of citizenship in a great 

gi- the physician, the radiologist, the gentle- democratic nation. The highest standards 

5 a man, seems superfluous. He was unfail- of morality and honor were exemplified in 
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ANNOUNCEMENTS AND BOOK REVIEWS 





THE RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 


Plans for the Chicago meeting of the Radiological 
Society of North America are well under way and 
reports of progress are being received from all com- 
mittees. While it is impossible at this early date to 
furnish details of the program, such information as 


Wilding Picture Productions 


—— 


portation facilities. It is hoped that the invitation 
of the president, appearing on another page of this 
issue, will meet with a worthy response. 

DR. GEORGE E. PFAHLER HONORED 


The Annual Founders’ Day Exercises to be held 
at Ursinus College, Collegeville, Penna., on Oct. 





Oa the Lake Front, Chicago 


is at hand promises an excellent session, with no fall- 
ing off from the high standards set in previous years. 

The schedule of Refresher Courses published in the 
September issue is evidence that even in war time 
or perhaps more especially in war time—there can be 
no curtailment of the effort to keep abreast of scien 
tific progress and to profit by the stimulus inherent 
in these yearly gatherings. 

Because of its central location and easy access 
from all parts of the country, Chicago should attract 
a large number of men who might hesitate to take a 
longer journey or to cope with less adequate trans- 


13th, are to be marked by the naming cf the 
Pfahler Hall of Science in honor of Dr. George E. 
Pfahler and the unveiling of a portrait of this dis 
tinguished scientist. Radiology congratulates not 
only Dr. Pfahler on receipt of this further acknowl- 
edgement of his service to science, but the college 
as well, which by this recognition adds to its own 


prestige. 


SOCIEDAD ARGENTINA DE RADIOLOGIA 
In response to an invitation to leading radiolo- 
gists of Argentina to attend the Twenty-Eighth 
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Annual Meeting of the Radiological Society of 
North America in Chicago, in December, the 
Sociedad Argentina de Radiologia has communicated 
the following resolutions passed by that body: 


First: That the invitation be gratefully. ac- 
knowledged and accepted as a token of 
scientific and international good will. 

Second: That there be named as delegates the 
President of the Argentine Society of 
Radiology and the Titular Professor of 
Radiology of each branch of the Argen- 
tine Faculty of Medicine (Buenos Aires, 
La Plata, Rosario and Cordoba). 

Third: That this resolution be communicated 
to the Radiological Society of North 
America. 


Itis regretted that the difficulties of transportation 
under existing conditions make it impossible for our 
South American colleagues to carry out the second 
of these resolutions. The cordial spirit of good will 
expressed is highly appreciated and it is hoped that 
at another time we may meet together under less 
trying circumstances. 


CLEVELAND RADIOLOGICAL SOCIETY 


At the last meeting of the Cleveland Radiological 
Society the following officers were elected: Harry 
Hauser, M.D., President; George L. Sackett, M.D., 
Vice-President; John O. Newton, M.D., Secretary- 
Treasurer (re-elected). 


Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 


INTESTINAL OBSTRUCTIONS. A PHYSIOLOGICAL AND 
CLINICAL CONSIDERATION WITH EMPHASIS ON 
THERAPY, INCLUDING DESCRIPTION OF OPERA- 
TIVE PROCEDURES. By OWEN H. WANGENSTEEN, 
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B.A., M.D., Ph.D., Professor of Surgery of the 
University of Minnesota and Surgeon-in-Chief of 
the University of Minnesota Hospital. Second 
Edition. A volume of 484 pages with 143 figures. 
Published by Charles C. Thomas, Springfield, II1., 
1942. Price $7.00. 


Book Review 


ATLAS OF CARDIOROENTGENOLOGY. By HuvucGo 
RoESLeR, M.D., F.A.C.P., Associate Professor of 
Roentgenology, Cardiologist in the Department 
of Medicine, Temple University School of Medi- 
cine and Hospital, Philadelphia. A volume of 124 
pages with 166 illustrations. Published by 
Charles C. Thomas, Springfield, Ill, 1940. 
Price $8.50. 


This book, as the title indicates, is primarily an 
atlas. As such it is an excellent contribution to the 
field of cardioroentgenology. The method of pres- 
entation is concise and instructive, being based on 
individual case presentations. In each case a brief 
history is presented, followed by the physical find- 
ings and laboratory reports. In most instances the 
electrocardiographic tracings are shown and dis- 
cussed. Roentgenograms in the standard positions 
are next shown, with the author’s interpretations. 
The postmortem observations follow and these are 
illustrated by gross sections of the heart, cut corre- 
sponding to the plane of the roentgenogram. These 
anatomic demonstrations are most informative and 
are of great value in adjudging the location of the 
various chambers of the heart in the different roent- 
genographic positions commonly used. 

Those interested in cardioroentgenology will find 
this atlas worth careful study, realizing, of course, 
that an atlas of this type cannot take the place of 
more complete books on the subject, such as the au- 
thor’s Clinical Roentgenology of the Cardiovascular 
System. It should, on the other hand, act as a 
stimulus to the search for further knowledge. Those 
who have studied more formal books on cardio- 
roentgenology will find much here to clarify the 
subject. 


RADIOLOGICAL SOCIETIES OF NORTH AMERICA 





Editor’s Note-—Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit, Mich. 


UNITED STATES 


Radiological Society of North America.—Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse, 
N. Y. 

American Roentgen Ray Society.—Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology.—Secretary, Mac F. 
Cahal, 540 N. Michigan Ave., Chicago, IIl. 

Section on Radiology, American Medical Association.— 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio. 


ARKANSAS 
Arkansas Radiological Society.—Secretary-Treasurer, J. 
S. Wilson, M.D., Monticello. Meets every three 
months and annually at meeting of State Medical 
Society. 


CALIFORNIA 
California Medical Association, Section on Radiology.— 
Secretary, Joseph D. Coate, M.D., 434 Thirtieth St., 
Oakland. 
Los Angeles County Medical Association, Radiological 
Section.—Secretary, Donald R. Laing, M.D., 65 N. 
Madison Ave., Pasadena. Meets second Wednesday of 
each month at County Society Building. 
Pacific Roentgen Society.—Secretary-Treasurer, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco. Society 
meets annually during annual meeting of the California 
Medical Association. 
San Francisco Radiological Society.—Secretary, Earl 
R. Miller, M.D., University of California Hospital. 
Meets monthly on third Thursday at 7:45 p.m., for 
the first six months at Toland Hall (University of Cali- 
fornia Medical School); second six months at Lane 
Hall (Stanford University School of Medicine). 


COLORADO 
Denver Radiological Club.—Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg. Meetings third 
Friday of each month at the Denver Athletic Club. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radiology. 
—Secretary-Treasurer, Max Climan, M.D., 242 Trum- 
bull St., Hartford. Meetings bimonthly, on second 
Thursday. Place of meeting selected by Secretary. 


FLORIDA 


Florida Radiological Society.—Secretary-Treasurer, 
Walter A. Weed, M.D., 204 Exchange Building, Orlando. 


GEORGIA 
Georgia Radiological Society. —Secretary-Treasurer, Rob- 
ert C. Pendergrass, M.D., Prather Clinic Bldg., 
Americus. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 


ILLINOIS 
Chicago Roentgen Society.—Secretary, 
Furey, M.D., 6844 S. Oglesby Ave. 
Palmer House, second Thursday of October, 
vember, January, February, March, and April. 


Warren W. 
Meets at the 
No- 


Illinois Radiological Society.—Secretary-Treasurer, Wij- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 
Illinois State Medical Society, Section on Radiology. — 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago. 

INDIANA 
The Indiana Roentgen Society.—Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis. Annual meeting in May. 


IOWA 

The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 
Kentucky Radiological Society.—Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 
Louisiana Radiological Society.—Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 
Shreveport Radiological Club.—Secretary-Treasurer, W. 
R. Harwell, M.D. Meetings monthly on the second 
Wednesday, at the offices of the various members. 


MARYLAND 
Baltimore City Medical Society, Radiological Section — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St. 
Meetings are held the third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society.—Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists —Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whitney 
Bldg., Detroit. Meetings quarterly by announcement. 


MINNESOTA 
Minnesota Radiological Society.—Secretary, John P. 
Medelman, M.D., 572 Lowry Medical Arts Bldg., St. 
Paul. Meetings quarterly. 


MISSOURI 
Radiological Society of Greater Kansas City.—Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 
The St. Louis Society of Radiologists —Secretary, Wilbur 
K. Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of each month except June, July, 
August, and September, at a place designated by the 
president. 

NEBRASKA 
Nebraska Radiological Society.—Secretary, D. A. Dow- 
ell, M.D., 816 Medical Arts Bldg., Omaha. Meetings 
third Wednesday of each month at 6 P.M. in either 
Omaha or Lincoln. 


NEW ENGLAND 
New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island).— 
Secretary, Hugh F. Hare, M.D., Lahey Clinic, Boston, 
Mass. Meets monthly on third Friday at Boston 
Medical Library. 
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NEW JERSEY 
Radiological Society of New Jersey.—Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 


president. 
NEW YORK 

Associated Radiologists of New York, Inc.—Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society.—Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society.—Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 
Central New York Roentgen Ray Society.—Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse. Meetings are held in January, May, and 
October, as called by Executive Committee. 
Long Island Radiological Society.—Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 
New York Roentgen Society—Secretary, Maurice 
Pomeranz, M.D., 1120 Park Ave., New York, N. Y. 
Rochester Roentgen-ray Society.—Secretary, S. C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of committee. 

NORTH CAROLINA 
Radiological Society of North Carolina.—Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 


North Dakota Radiological Society. 
Nash, M.D., St. John’s Hospital, Fargo. 
by announcement. 


Secretary, L. A. 
Meetings 


OHIO 
Ohio Radiological Society—Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati. The next meeting will 
be held at the time and place of the annual meeting 
of the Ohio State Medical Association. 
Cleveland Radiological Society—Secretary-Treasurer, 
J. O. Newton, M.D., 13921 Terrace Road, East Cleve- 
land. Meetings at 6:30 p.m. at the Mid-day Club, in 
the Union Commerce Bldg., on fourth Monday of each 
month from October to April, inclusive. 
Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists).—Secretary-Treasurer, Samuel 
Brown, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 
Pennsylvania Radiological Society.—Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 
The Philadelphia Roentgen Ray Society.—Secretary, 
Barton R. Young, M.D., Temple University Hospital, 
Philadelphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
Hall, College of Physicians, 21 S. 22nd St., Philadel- 
phia. 
The Pittsburgh Roentgen Society.—Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
“ the Pittsburgh Academy of Medicine, 322 N. Craig 
it. 
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ROCKY MOUNTAIN STATES 
Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 
South Carolina X-ray Society.—Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


TENNESSEE 
Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 
Tennessee Radiological Society.—Secretary-Treasurer, 
J. Marsh Frére, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 


TEXAS 
Texas Radiological Society.—Secretary-Treasurer, L. W. 
Baird, M.D., Scott and White Hospital, Temple. 


VIRGINIA 
Virginia Radiological Society.—Secretary, Charles H. 
Peterson, M.D., 603 Medical Arts Bldg., Roanoke. 


WASHINGTON 
Washington State Radiological Society.—Secretary-T reas- 
urer, Kenneth J. Holtz, M.D., American Bank Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club, Seattle. 


WISCONSIN 
Milwaukee Roentgen Ray Society.—Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 
Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 
Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


University of 


CANADA 
Section on Radiology, Canadian Medical Association.— 
Secretary, W. J. Cryderman, M.D., Medical Arts 
Bldg., Toronto. 
Section on Radiology, Ontario Medical Association.— 
Secretary, W. J. Cryderman, M.D., 474 Glenlake Ave- 
nue, Toronto. 
Canadian Association of Radiologists Honorary Secre- 
tary-Treasurer, A. D. Irvine, M.D., 540 Tegler Bidg., 
Edmonton, Alberta. 
La Société Canadienne-Frangaise d’Eléctrologie et de 
Radiologie Médicales——General Secretary, Origéne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 
Sociedad de Radiologia y Fisioterapia de Cuba.—Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 





ABSTRACTS OF CURRENT LITERATURE 





ROENTGEN DIAGNOSIS 


The Head and Neck 
BonHAM, WILLIAM L. Congenital Choanal Oc- 
clusion 


The Chest 
Nevnor, H., Rapin, C. B., AND Sarot, I. A. A 
Topographic Classification of Cancer of the 
Lung with Special Reference to the Surgical 
Implications of the Circumscribed Variety. . 
Apams, W. E., STEINER, Paut E., AND BLOCH, 
RoBeErTG. Malignant Adenoma of the Lung, 
Carcinoma-like Tumors with Long Clinical 
Course. . ee 7 
FARBER, J. E., CARPENTER, R., AND PELLICANO, 
V. Lipoid Pneumonia. Diagnosis by Aspira- 
tion Biopsy : 
Tuompson, L. W., AND JANES, R. M. Collapse 
Therapy in Pulmonary Tuberculosis. Com- 
parative Value of Different Procedures. 
KoeRTH, CHARLES J., DONALDSON, J. M., JR., AND 
Pinson, C.C. Pulmonary Actinomycosis 
DONALDSON, J. M., JR., KoOERTH, C. J., AND Mc- 
CorKLeE, R.G. Pulmonary Aspergillosis 
Tuomas, A. R. “Blast Chest’’: Radiological 
Aspect of the Pulmonary Changes Following 
Exposure to High Pressure Waves. 
HinsHaw, H. C., AND RUTLEDGE, D. I. 


Lesions 
in the Superior Mediastinum Which Interfere 
with Venous Circulation. 


The Digestive Tract 

Meyer, Jacos, AND NECHELES, H. Cardio- 
spasm. Observations on the Use of Prostig- 
mine: Clinical and Experimental Report... 

TEMPLETON, F. E., AND Boyer, R. C.: Diagnosis 
of Gastric Cancer: Analysis of Gastroscopic 
and Roentgenologic Findings. 


The Diaphragm 
KeRLEY, P. Wounds of the Diaphragm. 


The Skeletal System 

Wuirte, E.H. Polyostotic Fibrous Dysplasia 

STERNBERG, W. H., AND JOSEPH, V. Osteo- 
dystrophia Fibrosa Combined with Pre- 
cocious Puberty and Exophthalmic Goiter: 
Pathologic Report of a Case 

Mriyakawa, G., AND STEARNS, G. Severe Osteo- 
porosis (or Osteomalacia) Associated with 
Long-Continued Low-Grade Steatorrhoea 

Lipscos, P. R., AND CHATTERTON,C.C. Osteo- 
chondritis Juvenilis of the Acetabulum 

Biair, H. C. Spondylitis Adolescens—Struem- 
pell-Marie Disease: Practical and Theoretical 
Considerations. 
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PHEASANT, H. C., AND SWENSON, P. C. The 
Lumbosacral Region: Correlation of the 
Roentgenographic and Anatomical Observa- 
tions 

BrAv, ErNestA. Diagnosis of Low Back Pain of 
Orthopedic Origin. Analyses of 62 Cases 

ScHEIN, A. J., AND ARKIN, A. M. Hip-Joint In- 
volvement in Gaucher’s Disease 

Mensor, M.C. Tuberculosis of the Long Bones: 
Importance of Its Differential Diagnosis from 
Pyogenic Osteomyelitis. 

MENG, C. M., AND Wu, Y. K. Tuberculosis of 
the Flat Bones of the Vault of the Skull: 
Study of 40 Cases : 

GoLpFAIN, E. Chronic Atrophic Type of Brucel- 
losal Arthritis. ... ; 

Key, J. A., AND LarGe, A. M. Histoplasmosis 
of the Knee. 

FRERE, J. M. Madelung’s Deformity (Case Re- 
port) ere mca 

SHAFAR, J. Hereditary Short Digits (with Re- 
port of Two Cases of Chondro-osteodys- 
trophy).... : 

Boyp, H. B., AND KNIGHT, R. A. 
the Astragalus 

INcLAN,A. Possibilities of the Roentgenographic 
Study of the Arterial Circulation in the Early 
Diagnosis of Bone Malignancy 


Fractures of 


Foreign Bodies 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


Congenital Choanal Occlusion. William L. Bonham. 
South. M. J. 35: 252-257, March 1942. 

Congenital choanal occlusion is of more frequent oc- 
currence than the 160 or more reported cases would 
indicate. It is a developmental malformation in which 
the posterior nares are occluded by a bony or mem- 
branous wall. Diagnosis is made by use of a probe, 
catheter, postnasal mirror, or by digital palpation of 
the nasopharynx. lIodized oil will demonstrate the 
blind nasal cavity in roentgenograms taken in the 
verticomental position. The condition may be uni- 
lateral or bilateral and is the cause of cyanosis and 
death in a small percentage of the newborn. 

Two cases in the author’s recent experience, in 
patients aged 15 and 23, are discussed. In the former, 
under intratracheal nitrous oxide, oxygen, and ether 
anesthesia, the wall was removed with biting and punch 
forceps. A portion of the posterior septum was also 
removed. Excellent results were obtained in both 
cases. Max Mass, M.D. 


THE CHEST 


A Topographic Classification of Cancer of the Lung 
with Special Reference to the Surgical Implications of 
the Circumscribed Variety. H. Neuhof, C. B. Rabin, 
and I. A. Sarot. 
1942. 

From a topographical standpoint the authors divide 


J. Thoracic Surg. 11: 388-395, April 


all cases of carcinoma of the lung into two groups: 
circumscribed and non-circumscribed, or diffuse. This 
is purely a gross differentiation and is usually made 
clinically by means of roentgen examination. 

To be classified as circumscribed the tumors must be 
clearly demarcated from the adjacent pulmonary tissue 
grossly, though they may invade contiguous extra- 
pulmonary structures such as the chest wall, diaphragm, 
or mediastinum. Of 281 lung tumors, 82, or 29 per 
cent, were of this type. The symptoms are less promi- 
nent than in the non-circumscribed group. Often the 
earliest symptoms are produced by metastases. Tho- 
racic pain, which may be severe, is the most common 
complaint. Cough and hemoptysis are of less frequent 
occurrence. Characteristic roentgenograms were ob- 
tained in 74 of the 78 cases in which adequate examina- 
tions were made. The usual shadow is circular or 
semicircular with a well defined margin. Most of the 
tumors were in the upper lobe (75 per cent); 36 of them 
were in the apical or paravertebral regions and conse- 
quently many were inoperable because of direct ex- 
tension to the spine, mediastinum, or neck. Positive 
bronchoscopic findings were obtained in only 42 per 
cent. In 20 cases pneumonectomy or lobectomy was 
done. Involved mediastinal nodes were found in only 
4 of these. In 9 cases surgical exploration was 
carried out, but pneumonectomy was not done, chiefly 
because of mediastinal invasion. Thus 16 of 82 cases 
had a reasonable outlook for cure by operation. 

The non-circumscribed tumors are characterized by 
invasion of the lung along the peribronchial and peri- 
vascular tissues and septa to a greater or lesser degree. 
Most of these arose in a primary bronchus. There 
were 199 cases in this group or 71 per cent of the total 


series. Cough and hemoptysis were the outstanding 
symptoms. The first symptoms are usually due to the 
primary tumor. Satisfactory roentgen studies were 
made in 190 cases, and 110 of these showed chiefly 
atelectasis; 46 showed irregular infiltration at the root 
of the lung; 10 showed a diffuse streaking due to 
lymphatic metastases. In 15 cases the lesions were 
masked by pleural effusions and in 5 cases the films 
were negative. Positive bronchoscopic biopsies were 
obtained in 75 per cent of the group. In 18 cases an 
exploratory operation only was done, chiefly because 
the lesions were then found inoperable due to medias- 
tinal involvement. Pneumonectomy was carried out 
in only 13 of the 199 patients. In 8 of these involved 
nodes were found in the mediastinum. Thus there 
were only 5 out of 199 cases with a reasonable chance 
for cure. 

The contrast between the number of operable cases 
in the circumscribed and the non-circumscribed group 
represents the outstanding difference between the two 
types of lesion. HAROLD O. PETERSON, M.D. 


Malignant Adenoma of the Lung, Carcinoma-like 
Tumors with Long Clinical Course. W. E. Adams, 
Paul E. Steiner, and Robert G. Bloch. Surgery 1: 
503-526, April 1942. 

The authors point out that carcinoma of the lung, 
which was once chiefly of pathological interest, has be- 
come a clinical problem as successful surgical measures 
for its treatment have been developed. The incidence 
of carcinoma of the lung is about 10 per cent of all 
malignant tumors or second only to that of carcinoma 
of the stomach; 15,000 deaths occur annually in the 
United States due to this tumor. 

This report deals with a particular type of tumor of 
the lung over which there has been much controversy 
By one group these tumors are considered benign and 
are treated as such by bronchoscopic removal. A 
second group classifies them as malignant and advises 
total pneumonectomy. 

There is usually a history of repeated attacks of 
pneumonia over a period of several years, with re- 
covery. Hemoptysis is frequent and occasionally 
severe. Other symptoms are variable and depend en- 
tirely upon the amount of bronchial obstruction or 
associated infection. 

Physical and x-ray findings are determined chiefly 
by the presence and extent of bronchial obstruction, 
infection, atelectasis, and other complications. A cor- 
rect diagnosis can be made following bronchoscopy 
with removal of adequate tissue for microscopic ex- 
amination. Since all of these tumors arise in either the 
primary or secondary bronchi, they are readily seen 
through the bronchoscope except when located in an 
upper lobe bronchus. 

Five cases are reported here. In the early stages the 
tumors were polypoid, intrabronchial growths. Later 
the main growth was still intrabronchial, with tumor 
permeation of portions of the bronchial tree, but in 
addition there were areas in which the tumor grew deep 
into or through the bronchial wall, occluding the 
bronchus and producing local enlargement. The lung 
distal to the occlusion showed bronchiectasis, infection, 
and atelectasis. 
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Microscopically, the tumors showed only minor dif- 
ferences. They were composed of fairly uniform poly- 
hedral, cuboidal, or low columnar, undifferentiated 
epithelial cells, which were arranged on an abundant 
stroma. The stroma was fairly vascular, sometimes 
hyalinized, and was reticulated or papillary. The cells 
were arranged on the stroma in one or more cell layers. 
Mitotic figures were not seen. Necrosis was not pres- 
ent. The free surface of the tumor was covered by a 
cap of dense connective tissue into which tumor cells 
sometimes penetrated. This surface in turn, if not 
ulcerated, was covered by stratified squamous epithel- 
jum even if the adjacent bronchial wall had retained its 
normal pseudostratified columnar epithelium. 

In three of the cases bone was found in the tumor. 
It was in relation to bronchial cartilage, from which it 
apparently arose. There was no evidence that it was 
tumor bone. 

Treatment must be based on the assumption that 
these tumors are malignant or potentially malignant 
and should consist in lobectomy or pneumonectomy. 
Because of the relative degree of risk associated with 
these operations, lobectomy should receive preference 
when it is sufficient for removal of tumor-bearing tissue. 

Joun E. WHITELEATHER, M.D. 


Lipoid Pneumonia. Diagnosis by Aspiration Biopsy. 
J. E. Farber, R. Carpenter, and V. Pellicano. Am. Rev. 
Tuberc. 45: 453-455, April 1942. 

A case of lipoid pneumonia is reported in which the 
diagnosis was confirmed by aspiration biopsy. The 
patient had suffered an attack of pneumonia four 
years previously. This was followed by three other 
attacks of similar nature, diagnosed as pneumonia and 
with failure of resolution. A roentgen study of the 
chest at the time of the authors’ examination showed a 
hazy, homogeneous, diffuse bronchopneumonic infiltra- 
tion in the right lower lung field and a similar lesion on 
the left. The patient had a low-grade fever and the 
clinical course and roentgenograms remained un- 
changed for months. On aspiration biopsy, oily fluid 
was removed from the lung, confirming the clinical 
diagnosis of lipoid pneumonia. It is pointed out that 
aspiration biopsy of the lung may cause pneumothorax 
and infection of the pleural space unless this space is 
obliterated by adhesions, as was the case in this in- 
stance. L. W. Pau, M.D. 


Collapse Therapy in Pulmonary Tuberculosis. Com- 
parative Value of Different Procedures. L. W. Thomp- 
sonand R. M. Janes. Am. Rev. Tuberc. 45: 357-363, 
April 1942. 

The authors’ results in the collapse therapy of pul- 
monary tuberculosis are summarized and seem to indi- 
cate that a proper selection of cases for the different 
types of collapse is an important factor in attaining the 
two main objectives in modern sanatorium treatment, 
namely, reduction of the treatment period and perma- 
nentcure. Especially for patients with cavities, collapse 
therapy offers a better prognosis than bed-rest alone. 
The treatment of choice is artificial pneumothorax, 
but unless efficient collapse is obtained, it is likely to 
be a liability rather than an asset and should be aban- 
doned, with substitution of some other form of collapse. 
Thoracoplasty is the next safest procedure and is the 
most widely applicable form of collap-s. «xtrapleural 
pneumothorax is the treatment of choice for thin- 


walled cavities not larger than 3 cm. in diameter which 
are surrounded by comparatively healthy lung. Other 
indications for extrapleural pneumothorax are minimal 
lesions in young adults that progress or are stationary 
under bed-rest alone and instances where thoracoplasty 
is difficult or dangerous because of bilateral disease or 
advanced non-pulmonary or non-tuberculous disease. 
L. W. Pau, M.D. 


Pulmonary Actinomycosis. Charles J. Koerth, J. M. 
Donaldson, Jr., and C. C. Pinson. Dis. Chest. 8: 107- 
111, April 1942. 

In 1925 Sanford and Voelker (Arch. Surg. 11: 809, 
1925) collected from the literature 670 cases of actino- 
mycosis occurring in the United States. About 14 per 
cent were of the thoracic type. Sixty per cent of the 
cases occur in the cervico-facial region and the majority 
are in males. 

The present authors report a case in a woman follow- 
ing an automobile injury to the chest. The site of the 
injury became swollen and a carbuncle-like process de- 
veloped. This subsequently ruptured, communicating 
with the pleural cavity. The characteristic ‘sulfur 
granules”’ were found in the sputum and culture of the 
sputum produced a growth of acid-fast mycelia, but no 
mycelia were found in a biopsy specimen. X-ray ex- 
amination revealed a moderate infiltration throughout 
the right lung, especially marked in the middle and 
lower lobes. An area of increased density extended 
along the periphery of the left lung from the first inter- 
space to the dome of the diaphragm. Death occurred 
about seven months after the injury and four months 
after the rupture of the chest lesion. 

Three types of pulmonary actinomycosis are de- 
scribed, representing successive stages of the process: 
a bronchitic type, a pneumonic type, and a pleuro- 
pneumonic type. There is a further “‘metastatic”’ 
type in which isolated nodules are present in the pul- 
monary parenchyma, but this may represent only a 
bronchogenic dissemination. Potassium iodide, sur- 
gical removal of the involved tissue, and roentgen ir- 
radiation are among the therapeutic measures em- 
ployed. 

The authors point out the difficulty of culturing the 
organism because of its slow growth and the fact that 
it is overgrown frequently by secondary invaders. The 
so-called sulfur granules which are cultured may be 
sterile in long continued cases and are present as a rule 
only when there is prolific production of connective 
tissue. Their presence is construed as significant of 
considerable tissue resistance. These facts must be 
borne in mind in making a diagnosis. 

WituraM H. GItcentine, M.D. 


Pulmonary Aspergillosis. J. M. Donaldson, Jr., C. J. 
Koerth, and R. G. McCorkle. J. Lab. & Clin. Med. 27: 
740-746, March 1942. 

A case of pulmonary aspergillosis is reported and the 
literature is briefly reviewed. The authors state that 
the species of the genus Aspergillus are predominantly 
saprophytic, but some are quite pathogenic. Asper- 
gillosis tends to be an occupational disease affecting 
those who work with grain. 

It is thought by many to be secondary to other pul- 
monary diseases or to some generally debilitating con- 
dition, but primary cases have been recorded. 

Cough, asthmatic attacks, and anorexia occur early. 
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Later the sputum becomes tenacious and may be dotted 
with black specks, which are conidia. Night sweats, 
evening fever, loss of weight, and hemoptysis occur as 
the disease progresses. Cavitation and destruction of 
lung tissue are slow except when mixed infection is 
present. There are no characteristic roentgen findings. 
Involvement of the bases and hilar regions is most 
common, with an appearance resembling broncho- 
pneumonia. 

The diagnosis of aspergillosis is made only when all 
other possible etiologic factors are eliminated. The 
authors mention various modes of therapy, particularly 
the use of potassium iodide. 

DoNALD R. Latinc, M.D 


“Blast Chest”: Radiological Aspect of the Pulmonary 
Changes Following Exposure to High Pressure Waves. 
A.R. Thomas. Brit. J. Radiol. 14: 403-406, December 
1941. 

“Blast chest’’ may be defined as the effect on the 
thoracic cage and its contents of high-pressure waves 
following explosions. Similar changes may result from 
direct violence to the chest. The cause of the changes 
is still in doubt. They may be the result of suction 
following the wave or due to the direct action of the 
wave on the chest wall, or to the raising of the intra- 
bronchial pressure, or all these factors may play a part. 

Postmortem examination of victims reveals deep 
hemorrhages in the substance of the lungs. 

Adequate examination of the chest may be difficult 
because of the condition of the patient. The hemor- 
rhage into the lungs will produce areas of density re- 


sembling consolidations, their size and degree being 
dependent upon the severity of the injury. 
There is frequently observed a characteristic appear- 


ance in the ribs over the affected part. These are 
crowded together posteriorly and widely separated 
anteriorly. There may also be fractured ribs and 
hemothorax. SypNeyY J. HAw.ey, M.D. 


Lesions in the Superior Mediastinum Which Inter- 
fere with Venous Circulation. H.C. Hinshaw and D. I. 
Rutledge. J. Lab. & Clin. Med. 27: 908-916, April 
1942. 

The authors base this article on 31 cases of obstruc- 
tion to the large thoracic veins. These veins tend to be 
obstructed more readily than the other structures of 
this region. The thin walls, the blood flowing through 
at low pressure, and the anterior location near the 
bony cage are all potent factors. The compressibility 
of these veins leads to delayed circulation time, in- 
creased venous pressure, and prominence of collateral 
circulation. 

A table of measurements of direct venous pressure 
and circulation time is presented and the methods of 
determining the venous pressure and circulation time 
are described. Another table lists the causes of medi- 
astinal obstruction. Numerous photographs made by 
the infra-red method clearly demonstrate the circula- 
tory changes, but the authors assert that simple in- 
spection is sufficient to localize an obstruction of high 
degree. 

Slow compression of the thoracic veins tends to pro- 
duce fair circulatory compensation. Rapid obstruction, 
on the other hand, may cause marked edema of the 
upper half of the body 
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Localization of the obstructing lesion and the mani- 
festations of compression of the superior vena cava 
above and below the level of the azygos vein are 
thoroughly discussed. Obstructions above the level 
of the azygos vein produce mild symptoms and a 
prominent collateral circulation. Obstruction below 
the azygos causes severe symptoms and less pronounced 
collateral change. There is no definite correlation be- 
tween the severity of the symptoms and prominence of 
the collateral veins or the height of the venous pressure, 

DONALD R. LAING, M.D, 


THE DIGESTIVE TRACT 


Cardiospasm. Observations on the Use of Prostig- 
mine: A Clinical and Experimental Report. Jacob 
Meyer and H. Necheles. J. Lab. & Clin. Med. 27: 162- 
168, November 1941. 

The authors’ experiments with prostigmine in the 
treatment of cardiospasm with megaesophagus are 
based on the conception of this condition as a true 
achalasia, with degenerative changes in the myenteric 
plexus of the lower esophagus, through which the para- 
sympathetic nerves normally effect peristalsis. 

In two cases of long standing the drug was given by 
mouth in association with esophageal dilatation, and 
beneficial results were obtained. In each instance the 
effect of prostigminé was also studied fluoroscopically. 
For this purpose the drug was injected intramuscularly 
and a barium meal was administered. Increased peristal- 
sis and tonus of the esophagus were observed in both 
patients. In one a similar result was obtained with 
ergotamine. 

Experiments on anesthetized dogs confirmed the 
observations made on the patients and further revealed 
that prostigmine acts not only through stimulation of 
the parasympathetic innervation of the esophagus, but 
also through a direct effect on its musculature. 


Diagnosis of Gastric Cancer: Analysis of Gastro- 
scopic and Roentgenologic Findings. F. E. Templeton 
and R. C. Boyer. Am. J. Roentgenol. 47: 262-274, 
February 1942. 

The authors made a study of 189 cases selected from 
1,072 patients examined by both gastroscopic and 
roentgenologic methods, in an attempt to answer two 
questions: (1) How many lesions are visualized by one 
method and not by the other? (2) How often is the 
differentiation between benign and malignant lesions 
correctly made by one and not by the other? The cases 
studied included all of the polypoid, ulcerating and in- 
filtrating cancers in the series, as well as their benign 
counterparts—namely, polyps, ulcers, and certain 
forms of gastritis. In 74 cases microscopic confirmation 
of the nature of the lesion was obtained, and the ma- 
jority of the others were followed sufficiently long to 
permit satisfactory evaluation. 

In the majority of cases gastric cancer was correctly 
diagnosed by both gastroscopy and roentgenology. 
In some instances the lesion was demonstrable by one 
and not the other, because of its location or morphology. 
The differentiation between benign and malignant le- 
sions was no more or less accurate by gastroscopic than 
by roentgenologic methods. The conclusion is drawn 
that a combination of the two procedures will result in 
a higher percentage of correct diagnoses than the use of 
either alone. H. H. Wricut, M.D. 
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THE DIAPHRAGM 


Wounds of the Diaphragm. P. Kerley. 
Radiol. 15: 97-99, April 1942. 

Diaphragmatic hernia is a frequent sequel to gunshot 
wounds of the thorax and abdomen. It may occur even 
though the wounds of exit and entrance are remote from 
the diaphragm. An illustrative case is cited in which 
the entrance wound was at the fifth left interspace 
posteriorly and the bullet was localized in the lower lobe 
of the left lung. The dome of the left diaphragm 
could not be identified fluoroscopically, but inter- 
mittent twitching movements were visible in the normal 
location of the diaphragm. These findings, with evi- 
dence of pneumoperitoneum, an extensive wound of the 
lung, with hemorrhagic atelectasis and only a little 
blood in the pleural cavity, indicate the presence of a 
diaphragmatic hernia. In the case reported the diag- 
nosis was confirmed at operation. 

SypDNeEyY J. Haw.ey, M.D. 


Brit. J. 


THE SKELETAL SYSTEM 


Polyostotic Fibrous Dysplasia. E. H. White. Sur- 
gery 11: 607-623, April 1942. 

Several recent case reports have called attention to 
multiple cystic bone lesions which do not fit into the 
usual classifications of bone disease and whose recog- 
nition as a definite clinical entity is now accepted. The 
term cystic as used here indicates a circumscribed area 
of decrease in normal bone density in the roentgeno- 
gram, since it is not easy to differentiate by x-ray be- 
tween a true cyst containing fluid and a circumscribed 
defect of bone filled with fibrous and osteoid tissue. 
A case is reported by the authors and the literature is 
reviewed. The name polyostotic fibrous dysplasia is 
credited to Lichtenstein (Arch. Surg. 36: 874-898, 
1938). 

The clinical features of the condition may be enu- 
merated as follows: 

(1) The onset is usually before the age of ten, 
followed by a long, protracted, benign course which ex- 
tends over years until mechanical difficulties bring the 
patient to the physician in middle life or later. 

(2) Dermatologic manifestations occur, but do not 
suggest the type of skin pigmentation seen in neuro- 
fibromatosis. 

(3) Pain is usually present. 

(4) Deformities are usually structural, with gross 
malformations in the long bones, particularly the femur, 
with coxa vara, genu valgum, and pes valgus. Any 
alteration in shape is secondary to weight bearing and 
is not an intrinsic feature of the disease. 

(5) Fractures occur, particularly in the femur, but 
there is no tendency to non-union. 

(6) Sexual precocity has been described but this is 
not an invariable feature. 

(7) Subcutaneous tumors were present in the 
author's case in the right thigh and hip, both buttocks, 
and over the sacrum and lumbar spine. It is believed 
that these encapsulated, freely movable, non-tender 
lesions are due to a congenital anomaly in fibrous tissue 
maturation and development. 

The femur is the bone most commonly involved, 
followed in order by the pelvis, radius, ulna, small 
bones of the hands and feet, and skull. 

X-ray study furnishes the most valuable evidence of 
the disease, and the entire skeleton should be studied. 
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Although bilateral lesions have been reported, involve- 
ment is, as a rule, unilateral. The roentgenogram 
shows multiple areas of decreased density involving the 
entire or major portion of the diaphysis, stopping at 
the epiphyseal plate in children and extending to the 
articular cartilage in adults. Partial involvement of 
the diaphyses of long bones is unusual in contradistinc- 
tion to the findings in cases of giant-cell tumor, localized 
osteitis fibrosa cystica, xanthomatosis, and Ollier’s 
disease. Extension from articular cartilage to articular 
cartilage without interspersion of areas of normal bone 
depends upon the age of the patient and the duration of 
the disease, being encountered rarely before puberty 
but consistently thereafter. Scattered areas of in- 
creased density are seen, irregular, of varying size and 
degree, arranged in haphazard patterns, resembling 
osteopoikilosis. The diaphysis is characteristically 
widened. In bones in which fractures have occurred 
there is adequate callus of periosteal origin. 

The subcutaneous tumors in the case recorded were 
found to be grayish, glistening cysts with translucent 
walls. These were easily shelled out of the subcutane- 
ous tissue and fascial planes by blunt dissection. The 
size varied from several millimeters to 8 to 10 cm. in 
diameter. The contents consisted of a thick, gelatinous 
material. The cortical bone was paper-thin; the peri- 
osteum was thick, boggy, and indurated, of a dull, 
lusterless, whitish hue, and very friable. The medullary 
canal contained gelatinous tissue closely resembling the 
cystic material in the soft tissues of the thigh. The 
microscopic picture is not specific. 

The blood serum phosphorus and calcium values are 
reported to be within normal limits. The phosphatase 
level showed an occasional elevation in the author's 
case. 

In the differential diagnosis consideration must be 
given to hyperparathyroidism and Ollier’s disease. The 
prognosis as to life expectancy is excellent, but deform- 
ity and disability are common. Surgery should be con- 
sidered only as a final resort. 

Joun E. WuIreceatuer, M.D. 


Osteodystrophia Fibrosa Combined with Precocious 


Puberty and Exophthalmic Goiter: Pathologic Report 
of a Case. W. H. Sternberg and V. Joseph. Am. J. 
Dis. Child. 63: 748-783, April 1942. 

The pathologic observations in a case of osteo- 
dystrophia fibrosa combined with precocious puberty, 
melanotic pigmentation, and severe exophthalmic goiter 
are presented. The authors believe that this is the first 
complete autopsy reported on a patient with this syn- 
drome. 

The disease of the bones is patchy and is character- 
ized by lacunar osteoclastic resorption, fibrosis of mar- 
row spaces, osteoblastic repair, and cyst formation. 
Where the process was of long standing, little was left 
of the original osseous tissue and the entire architecture 
of the bone was grossly distorted. The presence of 
islands of cartilage with peripheral bone formation is 
looked upon as an extreme effort at repair. The 
pathologic picture resembles in some respects von 
Recklinghausen’s disease, although the tempo of bone 
resorption is somewhat slower and hyperparathyroidism 
clearly is not present. 

The important endocrine findings were a hyperplastic 
thyroid, thymus, and lymphoid structures, mature cystic 
ovaries with no evidence of luteinization, a narrow, 
“lean” adrenal cortex, and parathyroids within normal 
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The pituitary showed basophilic hyperplasia 
No significant neurologic 


limits. 
with adenoma formation. 
lesion was present. 

The presence of exophthalmic goiter in this case and 
in others of this syndrome is considered suggestive. It 
may furnish a clue to the complex hormonal imbalance 
present in these cases and probably involving the gonads, 
adrenals, thyroid, and pituitary. 

GeorcE M. Wyatt, M.D. 


Severe Osteoporosis (or Osteomalacia) Associated 
with Long-Continued Low-Grade Steatorrhoea. G. 
Miyakawa and G. Stearns. J. Bone & Joint Surg. 24: 
429-437, April 1942. 

The authors report a case of severe osteomalacia de- 
veloping over a period of several years with resulting 
deformity of bony structures and debility. All the 
bones of the body were affected. The pelvis showed the 
typical deformity of osteomalacia; the ribs, sternum, 
and spine were also deformed and decalcified. A per- 
sistent elevation of fecal fat was observed. 

The patient was given an ample diet with vitamin D, 
bile salts, pancreatin, and calcium lactate. Improve- 
ment began promptly and in eleven months there had 
been a gain of 24 pounds, with roentgen evidence of 
remineralization of the bones. 

It is believed that there had been a mild but persistent 
steatorrhea over a period of years and that this was the 
basis of the deficient mineral absorption resulting in the 
osteomalacia. The diet had apparently been ade- 
quate, with ample milk intake, though no additional 
vitamin D had been taken. JoHN McANENy, M.D. 


Osteochondritis Juvenilis of the Acetabulum. P. R. 


Lipscomb and C. C. Chatterton. J. Bone & Joint Surg. 
24: 372-381, April 1942. 

Osteochondritis juvenilis of the acetabulum alone is 
considered a rare lesion. The authors present three 
such cases and two others with involvement of the 
acetabulum and femoral head. It is contended that 
involvement of the acetabulum is more frequent than is 
realized and should be sought for more diligently. The 
superior acetabular rim is most frequently affected, 
possibly because it is this portion that receives the 
greatest pressure from weight-bearing. 

It is the belief of the authors that quite frequently 
structural changes take place in the acetabulum along 
with changes in the femoral head and neck, not second- 
arily to them, as is generally held. 

The reported cases showed changes in both acetabula 
but only one hip was the subject of complaint. Similar 
phenomena have been encountered in osteochondritis 
dissecans involving the hip. 

Nothing new is offered as to the etiology or treat- 
ment of the condition. Roentgenograms of the re- 
ported cases are reproduced. JoHn McANeEny, M.D. 


Spondylitis Adolescens—Struempell-Marie Disease: 
Practical and Theoretical Considerations. H. C. Blair. 
Surg. Gynec. & Obst. 74: 663-670, March 1942. 

The author discusses a condition which he terms 
“spondylitis adolescens,”” but which is usually known 
as spondylitis ankylopoietica. He comments on the 
etiology, pathology, and the distribution of the lesions. 
He points out that even with a short history of symp- 
toms the roentgenograms usually show advanced 
changes; that it may take many years from the onset 
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of symptoms to final ankylosis, the time at which the 
active phase of the disease is considered to be at an end. 

The author believes there is no definite relationship 
between an increased sedimentation rate in spondylitis 
adolescens and its presumed infectious etiology. Of the 
patients under his observation none was benefited by 
the removal of foci of infection. Attention is drawn 
to the fact that the joints usually first involved (the 
sacroiliac joints) are those having little movement and 
that their tissues are of “‘low relative vitality.” 

The progressive roentgenographic changes are 
enumerated. The first abnormal change noted in the 
roentgenograms is a widening and an irregular fuzziness 
of the sacroiliac joints. Areas of localized bone ab- 
sorption occur nearby, or general atrophy of the ad- 
jacent sacrum or ilium ensues. This, however, is 
usually ‘“‘spotty”’ in character. The cartilage is ab- 
sorbed, the joints as such disappear, and bony ankylosis 
takes place. This is usually followed by increased 
density of the bones in the sacroiliac region. The same 
process takes place in the remainder of the spine. The 
posterolateral articulations disappear as their cartilage 
is absorbed. The bodies of the vertebrae show consider- 
able halisteresis and, as remission takes place, it is 
seen that the supporting ligaments have been involved, 
since they become calcified and later ossified. This 
calcification and ossification do not appear to spread to 
other soft tissues in the body. The intervertebral disks 
do not lose width but show more or less calcification. 

The author advocates roentgen therapy for the 
disease, according to Scott’s ‘‘wide-field technic,” as 
follows: ‘‘The roentgen rays were of medium wave- 
length, were passed through thin filters, and were dis- 
tributed over a large body area. Treatments were 
given twice a week for 16 doses, the total dosage being 
1,000 roentgens. When it was deemed necessary, the 
treatment was repeated.”’ If possible, all other forms 
of therapy were discontinued during x-ray therapy. 
Five cases are presented to show the results obtained. 

The author quotes Mason on the “‘ester sulfate con- 
tent of tissues and the parallel incidence of mast cells 
in the tissues.” He hypothecates in turn that in 
spondylitis adolescens there is a deficiency in sulfur 
or chondroitin sulfuric acid elsewhere in the body and 
that the actual lesions are produced by the absorption 
of this material from the cartilage, ligaments, and bone 
in and around the sacroiliac joints and spine. He be- 
lieves that the beneficial effects of x-ray therapy are 
due to the liberation of sulfur from the granules in the 
mast cells. The histologic observations of Sylvén are 
quoted as the basis of this belief. 

Ivan J. Mitcer, M.D. 


The Lumbosacral Region: Correlation of the 
Roentgenographic and Anatomical Observations. H.C. 
Pheasant and P. C. Swenson. J. Bone & Joint Surg. 24: 
299-306, April 1942. 

The lumbar and sacral segments of the spine may 
vary in number, construction, and symmetry. The 
present paper represents an attempt to correlate the 
roentgenographic and the anatomical findings in this 
area. For this purpose the lumbosacral spines of 171 
fresh cadavers were studied in anteroposterior, lateral, 
and stereoscopic projections. Where interesting 
anomalies or questions of interpretation arose, the 
lumbar spine, sacrum, and ilia were removed for com- 
parison with the roentgenogram; 42 such comparative 
studies were made. 
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Study of the lumbosacral articulations shows them to 
lie most frequently in an oblique or coronal plane, indi- 
cating stability rather than flexibility. Actually the 
jumbosacral facets are curved, in whole or in part; 
pure oblique, coronal or sagittal planes are never found. 
On the roentgenogram the facet may appear to be in a 
coronal or sagittal plane depending on which component 
predominates 

Asymmetry of the lumbosacral regions occurs in 
approximately one-quarter of all human spines, varying 
in degree and accompanied by alterations in force trans- 
mission of varying significance. Unilateral or bilateral 
impingement of an enlarged transverse process of the 
last lumbar vertebra upon either the ilium or the 
sacrum is frequently seen, with transitional vertebrae 
at the lumbosacral junction. Fusion of enlarged trans- 
yerse processes to the sacrum does not constitute a 
mechanical disability and bilateral articulation of en- 
larged processes with the ilia or sacrum will normally 
result in no asymmetry of weight transmission. Uni- 
lateral impingement, however, without fusion, or bi- 
lateral and asymmetrical impingement and fusion will 
result in altered spinal mechanics. 

Failure of fusion of the laminae, the lamina and 
pedicle, and of the various apophyses may occur and 
is of particular importance in the lumbosacral region, 
not only because it frequently affects the stability of the 
spine but because it may be misinterpreted as fracture. 

Asymmetrical lumbosacral articulations, seen in 25 
per cent of the spines examined, show the highest in- 
cidence of arthritic involvement. Sagittal articulations, 
while showing a similar high percentage of arthritic 
change, were found in only 8 per cent of the series. 

Most important is the finding that the roentgeno- 
graphic estimation of the severity of osteoarthritic 
changes in a given case tends to err on the conservative 
side by between 50 and 75 per cent. Another observa- 
tion of interest is that the varying projection of the 
central x-ray beam and asymmetrical development of 
the articular processes may at times produce an appear- 
ance suggestive of failure of fusion, though in reality the 
segments are quite intact. Joun McAneny, M.D. 


Diagnosis of Low Back Pain of Orthopedic Origin. 


Analysis of 62 Cases. Ernest A. Brav. Am. J. Surg 
55: 57-66, January 1942. 

A detailed study was made of 62 cases of low-back 
pain of orthopedic origin, with complete roentgen ex- 
aminations, including views of the pelvis, anteropos- 
terior and lateral views of the dorsal and lumbar spine, 
a lateral view focused over the lumbosacral joint, and 
oblique views of the lower lumbar region. 

Concerning the roentgen observations the author says 
that there was no definite relationship between the 
clinical diagnoses and the areas on the roentgenograms 
showing the greatest abnormality. Thus, of 28 cases 
showing lumbosacral anomalies in the roentgenograms, 
only 8 were diagnosed as lumbosacral lesions. Con- 
versely, of 32 patients with the diagnosis of lumbar 
lesions, only 20 showed this area to be the one prin- 
cipally involved on the roentgenogram. In 13 instances 
of lumbosacral lesions this area was principally involved 
in6. In 9 sacroiliac lesions, the sacroiliac joint showed 
the greatest change in the roentgenogram in only one 
case. Nor were clinical observations or special tests 
found to be reliable indications of either the area or 
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type of the causative lesions, though certain of these 
were of some suggestive value. 

An accurate differential diagnosis, however, is rather 
of academic than of practical interest. “‘If intraspinal, 
osseous, neoplastic, and remote causes are eliminated, 
the remaining 90 per cent of cases of low back and 
sciatic pain will be found to be muscular, intermuscular, 
articular, or ligamentous in origin. Of these, regard- 
less of the exact type or area of the causative lesion, 90 
per cent will be relieved by identical conservative 
therapeutic procedures. The importance of exact diag- 
nosis as to the area and type of the causative lesion in 
these strictly orthopedic cases is, therefore, limited to 
the 10 per cent or less which require operative proced- 
ures, such as fasciotomy, myotomy, or arthrodesis to 
obtain relief.” 


Hip-Joint Involvement in Gaucher’s Disease. A. J. 
Schein and A. M. Arkin. J. Bone & Joint Surg. 24: 
396-410, April 1942. 

To the 16 recorded cases of Gaucher's disease with 
roentgen evidence of hip involvement, the authors add 
8 new examples. The 8 case reports are presented in 
full, along with several illustrations of the lesions and 
deformities. The series includes both children and 
adults. 

In children with lesions of the femoral head the ap- 
pearance may suggest Legg-Perthes’ disease or early 
tuberculous coxitis; lesions of the neck of the femur 
may show simple infiltrative changes, pathological 
fracture, or coxa vara deformity with broadening and 
irregularity of the epiphyseal line. In adults the 
changes are those of an osteo-arthritis, probably 
secondary to childhood lesions, or there may be roent- 
gen evidence of hip involvement without symptoms or 
signs referable to this location. 

The finding of splenomegaly, hepatomegaly, second- 
ary anemia (often with a slight leukopenia and thrombo- 
cytopenia), hemorrhages, and brown pigmentation of 
the skin suggest an underlying Gaucher's disease. 
Sternal puncture and marrow study will establish the 
diagnosis. The roentgen appearance of the lower 
femora is quite typical, consisting in a fusiform ex- 
pansion of the bone with thinning of the cortex and 
mottling. 

Rest in recumbency, with traction, has given at least 
temporary relief in both children and adults. In the 
former it may minimize the deformity. 

Joun McAneny, M.D. 


Tuberculosis of the Long Bones: Importance of Its 
Differential Diagnosis from Pyogenic Osteomyelitis. 
M.C. Mensor. West. J. Surg. 50: 187-191, April 1942. 

The author reports the interesting case of a woman, 
57 years of age, with multiple foci of osteomyelitis of 
the long bones. At the time she was first seen in con- 
sultation she had draining sinuses and abscesses of both 
infrapatellar areas, the left hand, the right elbow, the 
left lumbar region, and the left forearm. The disease 
had its onset nine months before, in both knees, and 
the other areas subsequently became involved. After 
the original abscesses were drained, persistent draining 
sinuses developed. 

X-ray examination showed the lesions to be of the 
osteolytic type, with no evidence of sequestration or 
bone regeneration. The chest plate showed an ex- 
tensive enlargement of the right hilar lymph nodes 








504 ABSTRACTS OF CURRENT LITERATURE October 1942 


without parenchymal involvement. Coccidioidomyco- 
sis was suspected, as the patient was a Californian, 
but skin tests were negative. A biopsy showed the 
granulation tissue about the tibia to be tuberculous. 
The author cautions against misdiagnosis of tubercu- 
losis of the long bones inasmuch as treatment is quite 
different from that of pyogenic osteomyelitis, with 
which it may easily be confused. It is seen, as a rule, 
in adult or middle-aged persons, in contrast to the usual 
type of bone and joint tuberculosis, with its high inci- 
dence in children. It must be differentiated, also, 
from syphilis, Boeck’s sarcoid, coccidioidomycosis, and 
Ewing's sarcoma. Srmmon Po.vack, M.D. 


Tuberculosis of the Flat Bones of the Vault of the 
Skull: Study of 40 Cases. C. M. Mengand Y. K. Wu. 
J. Bone & Joint Surg. 24: 341-353, April 1942. 

Tuberculosis of the skull is considered a rare disease, 
but in parts of the world where tuberculosis is prevalent, 
and the social and economic standards of the people are 
low, it is not altogether unusual. At the Peiping Union 
Medical College Hospital more than 70 cases were 
diagnosed clinically between 1926 and 1940, and in 40 
of these the diagnosis was considered to be established 
beyond reasonable doubt. 

In this series of 40 cases the sexes were affected about 
equally, with the greatest incidence between ten and 
twenty years. Associated tuberculous lesions were 
found in 85 per cent. The lungs were involved in 18 
patients, and bones or joints in 27 patients. It is 
worthy of note that in patients with multiple bone 
lesions, all the lesions usually appeared within a com- 
paratively short time, suggesting a breakdown of the 
general resistance to the disease. 

Primary tuberculosis of the skull is believed to be 
exceedingly rare. Though some authorities accept its 
occurrence, the present authors believe that it is prac- 
tically always secondary to a focus elsewhere in the 
body. It is generally believed that when the disease is 
blood borne, it attacks the diploe first, extending to the 
inner and outer tables. Occasionally it arises in the 
periosteum. 

Two types of lesions are seen. The circumscribed 
lesion, with a round or ovoid area of destruction, tends 
to perforate the entire thickness of the skull, at times 
presenting a well formed sequestrum and at other 
times bone sand. Occasionally two adjacent circum- 
scribed lesions will become confluent. Diffuse lesions, 
having their origin in the diploe, spread to the compact 
tables, producing multiple perforations. 

In either type of lesion perforation of the outer table 
produces a subperiosteal abscess which may penetrate 
the soft tissues and even gravitate to a lower level 
and rupture, leaving a sinus tract. If the inner table is 
perforated, the dura forms a heavy protective covering 
preventing involvement of the cortex. No case of 
meningitis developed in this series. 

Clinically the onset is insidious and painless. Swell- 
ing is first noticed and may be mistaken for a cyst or 
lipoma, or, if secondary infection is present, for a 
pyogenic abscess, which is not infrequently incised, with 
resulting sinus formation. 

Diagnosis depends upon the occurrence of tubercu- 
losis elsewhere in the body, the presence of a draining 
sinus, positive tuberculin test, and biopsy. Roent- 
genographically the diagnosis is not easy. The usual 
finding is a punched-out area of bone with a sequestrum 
or bone sand. There may be a surrounding zone of 


increased density, 1 or 2 cm. wide. The lesion is pre- 
dominantly destructive, with little evidence of repair. 
In the differential diagnosis one must consider 
sebaceous cyst, lipoma, pyogenic abscess, osteosarcoma, 
myeloma, endothelioma, and metastatic carcinoma. 
Treatment consists in the general supportive meas- 
ures for tuberculosis and, when possible, local excision 
of the focus in the skull and scalp. Irradiation is ad- 
vised for the local lesion in certain cases in which ex- 
cision is impossible or postoperative healing is delayed 
Joun McANeny, M.D. 


Chronic Atrophic Type of Brucellosal Arthritis. f. 
Goldfain. J. Lab. & Clin. Med. 27: 168-172, November 
1941. 

The author calls attention to the possibility of bru- 
cellosis as the etiologic factor in cases clinically indis- 
tinguishable from true atrophic arthritis and presents 
two cases. Both patients were women with disease of 
long standing. Both had typical fusiform swelling of 
the interphalangeal joints of the hands, as well as in- 
volvement of joint tissues elsewhere in the body. The 
development of the condition was insidious and pro- 
gressive, without regression. In neither case was there a 
family history of arthritis. Removal of foci of infection 
had caused no remission of symptoms, and physical 
therapy and other measures were ineffective. 

Roentgenograms failed to show the narrowing of 
joint spaces and the decreased density of the bones 
forming the joints which are characteristic of typical 
atrophic arthritis of comparable duration and the 
laboratory findings associated with the latter disease 
were for the most part absent. There was no pro- 
nounced secondary anemia; streptococcal antibodies 
were not present. Gastric analysis was normal. The 
gonococcal complement-fixation test was negative. 
Agglutination, opsonocytophagic and skin tests for 
brucellosis were positive, and each case responded favor- 
ably to treatment for that disease. 


Histoplasmosis of the Knee. J. A. Key and A. M. 
Large. J. Bone & Joint Surg. 24: 281-290, April 1942. 

Histoplasmosis or reticulo-endothelial cytomycosis is 
a generalized disease of variable characteristics, caused 
by the Histoplasma capsulatum of Darling. The or- 
ganism resembles the Leishman-Donovan body of kala- 
azar, but differs in the form and arrangement of the 
chromatin, and in the absence of a blepharoplast. 

Several forms of the disease are seen: a systemic 
febrile condition similar to kala-azar, with large spleen 
and liver, septic temperature, anemia, and leuko- 
penia; a form in which lymph-node enlargement pre- 
dominates, simulating Hodgkin’s disease, leukemia, 
lymphosarcoma, or aplastic anemia; a pulmonary form 
simulating tuberculosis; and a generalized ulcerative 
dermatitis developing from a small initial skin lesion. 

Very few instances of the disease have been reported 
and no previous record of bone involvement is found. 
The case here recorded, in which the knee-joint was 
involved, closely resembled tuberculosis both clinically 
and roentgenographically. The leg was amputated, 
affording excellent opportunity for pathological study 
and clinical consideration. The patient died post- 
operatively but autopsy was refused. The diagnosis 
was finally made by the pathologist, on microscopic 
study of the synovial tissue, in which the organisms 
were found. 








ome ws lt 








Vol. 39 


The authors make special reference to Meleney's 
review (Am. J. Trop. Med. 20: 603-616, 1940), which 
they recommend to those desiring to know more of 
this condition. Joun McAneny, M.D. 


Madelung’s Deformity (Case Report). J. M. Frere. 
South. M. J. 35: 168-171, February 1942. 

The roentgen criteria for a diagnosis of Madelung's 
deformity, as given by Dannenberg, Anton, and Spiegel 
(Am. J. Roentgenol. 42: 671-676, 1939) are quoted, 
and a case report is presented. A bibliography and 
illustrations are included. 

Briefly, the condition has been defined as an “‘idio- 
pathic progressive curvature of the radius due to a 
dyschondroplasia of the distal radial epiphysis with 
deformity resembling an anterior subluxation of the 
hand” (Anton, Reitz, and Spiegel: Ann. Surg. 108: 
411-439, 1938). It is believed that the condition is 
due to a premature and partial synostosis of the shaft 
and epiphysis, with resultant bowing and exaggeration 
of the lateral curvature of the radius. The deformity 
is most frequent in young girls and is usually bilateral. 
Pain, deformity, and limitation of motion are cardinal 
symptoms. 

The roentgen features include a lateral and dorsal 
curvature of the entire radial shaft, which, however, is 
actually shortened; widening of the radio-ulnar space; 
evidence of lime salt absorption on the ulnar border of 
the radius and small osteitic excrescences in this area; 
triangularization of the lower epiphysis, with the apex 
of the triangle pointing medially; internal rotation of 
the articular surface of the lower end of the radius, 
with subluxation or luxation of the inferior radio-ulnar 
articulation; hypercondensation of the trabeculations 
in the ulnar head; a modification in the arrangement of 
the carpal bones, which assume a triangular appearance 
with the os lunatum at the apex and in the lateral view 
appear as a direct continuation of the arc of the pos- 
terior bowing of the radial diaphysis. 

The author’s case, in a girl of nineteen, was typical, 
affecting both forearms. 

Max Mass, M.D 


Hereditary Short Digits (with Report of Two Cases of 
Chondro-osteodystrophy). J. Shafar. Brit. J. Radiol. 
14: 396-402, December 1941. 

A great variety of forms and combinations of digital 
shortening exists. The commonest form is brachymeso- 
phalangy, in which the shortening is confined to the 
middle phalanges of certain digits, varying from a 
slight change to complete absence. In a subvariety, 
klinodactyly, the mesial side of the bone is affected, 
resulting in a crooked finger. 

Minor brachydactyly is a shortening of the middle 
segment of the phalanx. Brachydactyly is probably a 
severer form of this anomaly. Fusion may occur be- 
tween the middle and third phalanges. 

Brachymetapody involves the metacarpal and meta- 
tarsal bones, and the shortening of the fingers is there- 
fore more apparent than real. 

Apical dystrophy is the term applied to a distinctive 
group of inherited finger deformities, characterized by 
absence of the terminal portions of the fingers; the 
thumbs and great toes usually escape. Two cases, in 
sisters, are reported. A third sister, the mother, and 
the maternal grandmother showed similar deformities 

Sypney J. Haw.ey, M.D. 
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Fractures of the Astragalus. H. B. Boyd and R. A. 
Knight. South. M. J. 35: 160-167, February 1942. 

The authors call attention to the rather special na- 
ture of fractures of the astragalus and emphasize the 
necessity of fusion in all but recent fractures without 
displacement. 

A series of 58 cases handled by members of the staff 
of the Campbell Clinic in Memphis, Tenn., is reviewed 
It is evident from this series that, because of the ab- 
sence of a central blood supply to the astragalus, even 
simple fractures through the body will require fusion 
operations later unless anatomical relations are re- 
stored with such accuracy as to bring about revascu- 
larization. Complications which may arise following 
non-surgical treatment are aseptic necrosis and sub- 
astragalar arthritis. Surgical procedures include open 
reduction with internal fixation by bone pegs, wire 
loops, or vitallium screws for simple fractures with dis- 
placement, and non-weight-bearing cast immobilization 
in impacted fractures with later mid-tarsal arthro- 
desis if severe pain and deformity develop. In frac- 
tures with dislocation of the body, subastragalar fusion 
is usually necessary to prevent aseptic necrosis. In ex- 
tremely comminuted fractures of the body astragal- 
ectomy with calcaneotibial fusion is preferable to 
astragalectomy alone. In malunited fractures, sub- 
astragalar fusion, triple arthrodesis, panastragalar 
arthrodesis, or astragalectomy with calcaneotibial 
fusion is advocated depending on the extent and sever- 
ity of the malunion and associated arthritic and de- 
generative changes. 

Reproductions of roentgenograms demonstrate end- 
results in the authors’ series. One case of apparent 
simple fracture of the body upon which no surgery was 
done exhibited severe arthritic changes ten years follow- 
ing injury. Max Mass, M.D 


Possibilities of the Roentgenographic Study of the 
Arterial Circulation in the Early Diagnosis of Bone 
Malignancy. A. Inclan. J. Bone & Joint Surg. 24: 
259-269, April 1942. 

This is a study of the circulatory changes in malignant 
bone lesions as determined by arteriography. The con- 
trast substance, preferably thorotrast, is injected into 
the artery proximal to the tumor after temporary 
occlusion of the circulation above this point, and three 
X-ray exposures are made in rapid succession: two 
of the arterial circulation and, after releasing circula- 
tory compression, one of the venous circulation. 

Variations in the arterial circulation may be ischemic 
or hyperemic. Ischemia is characterized by lack of 
normal blood supply in the affected bone, with very 
few vessels surrounding the lesion, those which are 
seen being of normal appearance. It is present in 
syphilis and chronic osteomyelitis or may be produced 
by mechanical factors. In hyperemia numerous nor- 
mal appearing vessels are seen surrounding the lesion, 
with some enlargement of the arterial branches. It is 
observed in inflammatory bone conditions, especially 
tuberculosis of bones and joints. 

In malignant tumors of bone the most characteristic 
sign is the filling in of the stroma of the new growth by 
numerous vessels forming an erratic network and show- 
ing extension of the invading tumor. There is a new 
arterial circulation, atypical in character, with numer- 
ous irregular branches entering the lesion, defining its 
limits. The venous circulation is rich, with large 
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venous pedicles, arising from the tumor and entering 
the neighboring vein. In advanced cases the increased 
arterial circulation is distributed perpendicularly to 
the bone surface, representing the early formation of 
bone spiculation characteristic of certain types of 
osteogenic sarcoma. 

The author has been quite successful with this 
diagnostic refinement and recommends its use to others, 
especially those who see a large number of malignant 
bone tumors. Joun McANeny, M.D. 


FOREIGN BODIES 


New Method of Radiological Localization of Foreign 
Bodies. T. L. Tyler (with an addendum by C. W. B. 
Littlejohn). M. J. Australia 1: 493-494, April 24, 1942. 

A device for the radiologic localization of radio- 
opaque foreign bodies is described and four diagrams 
are reproduced to demonstrate its use. 

The tube and screen move synchronously on a com- 
mon arm. The part to be examined is immobilized. 
The tube-arm is then adjusted so that the anode, 
foreign body, and crosswires in the center of the screen 
are in a vertical line. Next the arm is locked and a 
frame is fitted to the under side of the screen. A skin 
pencil projects downward from the center of the frame 
beneath the center of the cross-wires. The screen is 
then lowered until the pencil marks the skin above the 
foreign body. The pencil frame is removed; the tube 
and screen are then rotated through any convenient 
angle and locked in position. The tube and screen arm 
are raised or lowered until the foreign body is centered 
on the cross-wires. A pointer is then pulled out from 
the axis, marking the skin at the horizontal level of the 
foreign body. 

In conclusion, the authors state that since the 
foreign body lies at the right angle formed by the 
horizontal and vertical pointers, it requires a linear 
measurement only to determine its depth from either 
mark. DonALD R. Laine, M.D. 


Foreign Body Localization as Provided with the 
United States Army Table Unit. A. A. de Lorimier. 
Am, J. Roentgenol. 47: 307-313, February 1942. 

To meet the need for roentgenographic and roent- 
genoscopic equipment suitable for use in modern war- 
fare a versatile, yet simple unit has been designed and 
constructed for use by the U. S. Army. This unit 
provides for roentgenoscopy with the patient in any 
position, as well as for general roentgenography, which 
may be indicated in the more established hospitals. 
The equipment can be readily disassembled for portabil- 
ity and has no small parts which might easily become 
detached and lost. 

The Army unit is adaptable for rapid and accurate 
roentgenoscopic localization of foreign bodies. The 
method is based on triangulation, but differs from the 
Strohl method in several respects: (1) with it, both 
the fluoroscopic screen and the roentgen tube are 
shifted; (2) spacing between the fluoroscopic screen 
and skin is allowable without incurring distortion of 
the alignment indicators, since with this method the 
indicators are cross lines on the fluoroscopic screen 
rather than wires or cone limits beneath the patient; 
(3) large triangle relations are utilized, rather than small 
ratios, thus providing for lesser degrees of error in case 
of minimal variations; (4) no small accessory parts are 
used, as the method depends upon a relatively fixed 


focal screen distance (66 cm.) in relation to cross lines, 
inscribed in the fluoroscopic screen (spaced 22 cm, 
apart), plus the use of a skin marker and a localization 
scale, both of which are relatively large and are actually 
fixed to the main structure. 

The author describes in detail the technic of foreign 
body localization with this new method and the geo- 
metric principles involved. A biplane marker, an ac- 
cessory item, has been devised, providing for two-plane 
localizations, such as might be accomplished by biplane 
roentgenoscopy. H. H. Wricut, M.D. 


TECHNIC 


A Photoelectric Instrument for Measuring Quality 
and Quantity of X-rays for Radiographic Purposes. 
R. H. Herz. Brit. J. Radiol. 15: 110-113, April 1942, 

An ingenious device is described which will measure 
the quantity and quality of radiation in the radio- 
graphic range. Two photoelectric cells are used: one 
measuring the light from the fluorescent screen with 
an unfiltered x-ray beam and the other with the beam 
filtered through a small amount of copper. By means 
of two ballistic galvanometers one light spot is thrown 
onto a co-ordinate scale. By suitable calibration of the 
scale, readings of quantity and quality are obtainable 
at the same time. Thus the photographically effective 
dose may be obtained. The instrument may be 
mounted in an x-ray switchboard, and exact informa- 
tion about radiographic procedures obtained. The 
measurements are sufficiently accurate that radio- 
graphic conditions may be reproduced regardless of the 
type of generator used SypDNEY J. Haw .ey, M.D. 


Pelvimetry Simplified. W. H. Hastings. Brit. J. 
Radiol. 15: 114-121, April 1942. 

In the method of pelvimetry described here, two ex- 
posures are made upon the same film at a standard 
tube distance and with a standard tube shift. The dis- 
placement of the end points of the diameters to be 
measured will give the correct height from the film by 
a simple calculation. By a second calculation the cor- 
rect measurements are obtained. Or charts may be 
made for the usual ranges and the correct measurements 
quickly read off. No special apparatus is necessary, 
Charts for obtaining the correct measurements are 
given in the paper. SypNeyY J. Haw.ey, M.D. 


A Simple Method for the Removal of Iodized Oil 
from the Spinal Subarachnoid Space. E. H. Juers and 
H. O. Peterson. Minnesota Med. 25: 270-272, April 
1942. 

Removal of Iodized Oil (Lipiodol) from the Spinal 
Canal after Roentgen Diagnosis. G. R. Kamman and 
J. P. Medelman. Minnesota Med. 25: 273-275, April 
1942. 

When a laminectomy is done following an iodized oil 
examination, it is possible to open the dura and remove 
some of the oil; it is usually not possible to recover it 
all. In 1941 Kubik and Hampton (New England J. 
Med. 224: 455-457, 1941. Abst. in Radiology 37: 
654, 1941) reported a procedure for this purpose, con- 
sisting in the insertion of a needle by the ordinary 
method of spinal puncture, immediately on completion 
of the roentgen examination. Juers and Peterson have 
used this method successfully in a high percentage of 
cases. They mention the following points as essential 
for its success: 
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“1. The site for the puncture is best determined 
fluoroscopically. 

“9 The needle must enter the dural sac as close to 
the mid-line as possible. This position should be 
checked fluoroscopically before the oil is injected. 

“2 Multiple punctures must be avoided. 


“4. Very gentle suction, using a small syringe (2-4 
c.c.) is necessary to avoid sucking a nerve root or piece 
of membrane into the end of the needle.” 

Kamman and Medelman have also employed this 
method and describe a case in which it was used. 

Percy J. DELANO, M.D. 


RADIOTHERAPY 


MALIGNANT TUMORS 


Treatment of Cancer of the Tongue. G. E. Richards. 
Am. J. Roentgenol. 47: 191-205, February 1942. 

Twenty-one per cent of all oral cancers occur in the 
tongue. Except for very early lesions, surgical pro- 
cedures have been attended by poor results. Radium 
therapy has improved the outlook somewhat, but pub- 
lished statistics indicate an average of successful re- 
sults in only 15 to 25 per cent of all cases. Methods of 
treatment developed during the past few years, particu- 
larly more extensive use of roentgen therapy, appear 
to offer substantial improvement in this situation. 

The present report is based on approximately 200 
cases of cancer of the tongue treated during a ten-year 
period, with detailed analysis of 167. Some uniform 
classification of the disease by stage is imperative for 
accurate evaluation of results. The system used pro- 
vides separate classifications for primary lesions and 
secondary involvement. 


1. The Primary Lesion 


Stage I: A unilateral or single lesion measur- 
ing not more than 1.5 cm. in diam- 
eter. 

Stage II: A lesion not larger than 3 cm. in 


diameter with a corresponding de- 
gree of ulceration or infiltration. 
Stage III: A lesion involving not more than 
half of the entire tongue or involving 
other adjacent structures. 
Stage IV: A lesion characterized by massive 
involvement of more than half of the 


tongue. 
2. Secondary Involvement 
Stage I: Small, discrete, movable, unilateral, 
operable. 


Stage II: Larger, up to the size of olives, still 
discrete, unilateral; or lymph nodes 
as described in (I) but which are 
bilateral. Operable. 

Stage III: Massive metastatic carcinoma in 
lymph nodes, matted and immovable. 
May be unilateral or bilateral. In- 
operable. 


The location of the primary lesion is of some prog- 
nostic significance but less important than the stage at 
which treatment is undertaken. Lesions on the pos- 
terior third of the tongue are, as a class, more radio- 
sensitive than others but are likely to show earlier 
involvement of the deep cervical chain of lymphatics, 
a serious complication. 

The average age of patients in this series was sixty- 
two years. The ratio of males to females affected was 
four to one. Ninety-one per cent of the cancers were 
classified histologically as epidermoid carcinomas. Of 
the 88 patients for whom Wassermann tests were ob- 
tained, 20 per cent showed positive findings. The need 


of biopsy as well as the Wassermann test for accurate 
diagnosis is emphasized. 

A method of treatment which holds promise of cure 
for a high percentage of Stage I and II lesions is de- 
scribed. Avoidance of traumatism is essential and 
roentgen therapy is favored rather than implantation 
of radium needles and radon seeds. As a rule, treat- 
ment to the primary lesion is completed first. For this 
the factors are 400 kv.; skin-target distance 100-110 
cm.; composite filter equivalent to 6 mm. Cu; half- 
value layer 4.5-5.0 mm. Cu; 7-10 r per minute. A 
tumor dose in excess of 5,500 r to the entire tumor area 
is necessary for complete control of a high percentage 
of lesions. This may be accomplished with three 
portals, namely, right and left lateral and submental, 
or an additional portal may be used on the side of 
involvement. When the external irradiation is about 
half completed, it is supplemented by intra-oral 
roentgen therapy at 200 kv., 280 r daily dose, for a 
total dosage of about 3,000 r. If, after the tissue re- 
action from the external irradiation has entirely sub- 
sided, there is evidence of residual disease, radium 
needles are inserted containing 2 mg. of radium, fil- 
tered with 0.5-0.6 mm. platinum, and a dose of 72 mg.- 
hr. per cubic centimeter of tissue is administered. X- 
ray therapy should precede rather than follow the 
radium therapy. The criterion of dosage is the ob- 
served biological reaction rather than the predeter- 
mined dose in roentgens. If the primary lesion appears 
to be completely eradicated by the treatment, the 
cervical lymphatic involvement is treated by surgical 
dissection, except where it is inoperable or other contra- 
indications to surgery exist. These latter cases are 
treated by roentgen therapy. 

In recording results of treatment the following rule 
was adopted: If, following treatment, the primary 
lesion disappeared completely, leaving no residual 
disease which could be detected by any method of 
clinical examination, and if no recurrence took place 
during the patient’s life time, the primary lesion is 
recorded as having been ‘‘controlled,’’ provided the 
patient has lived two years or more following the com- 
pletion of treatment. Of 19 cases classified as Stage I, 
all were “‘controlled,”’ or 100 per cent. Of 78 cases 
classified as Stage II, 67 were “‘controlled,” or 78 per cent. 
Of 67 cases classified as Stage III, 40 were “‘controlled,”’ 
or 54 per cent. Of 27 cases classified as Stage IV, 4 
were “‘controlled,”’ or 13 per cent. 

H. H. Wricut, M.D. 


Tumors of the Palate (Benign and Malignant). 
Hayes Martin. Arch. Surg. 44: 599-635, April 1942. 

This discussion is based on patients seen at Memorial 
Hospital from 1929 to 1936, and covers only tumors of 
the soft tissue of the hard and soft palate. Tumors 
primary in the bone are excluded. 

The anatomy of the palate is described in brief. The 
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important points are the absence of very large arterial 
branches from the palate proper and the arrangement 
of the lymphatics. These channels extend backward to 
the retromolar triangle, and from here follow three 
routes, to the internal jugular, submaxillary, and retro- 
pharyngeal nodes. The principal path runs along the 
ramus of the mandible and submaxillary salivary gland 
to the subdigastric lymph nodes of the internal jugular 
chain. In over 75 per cent of cases with metastases, 
subdigastric nodes were the first involved. The an- 
terior lymphatics drain into the submaxillary lymph 
nodes, and involvement of these primarily was observed 
in 16 per cent of cases with metastases. The third path, 
ending in the retropharyngeal nodes, is inconstant and 
metastases were not demonstrated in these nodes. 

Malignant palatal tumors make up 8 per cent of ad- 
missions for oral cancer, and 2 per cent of all human 
cancers. The palate is the most frequent intra-oral 
site of adenoid tumors (adenocarcinomas and mixed 
tumors). The average age on admission in the series 
recorded was fifty-seven years; patients with epider- 
moid carcinoma averaged sixty-one years, those with 
adenocarcinoma forty-eight years, those with benign 
mixed tumors thirty-seven years. Epidermoid car- 
cinomas showed an average previous duration of seven 
months; adenoid tumors of about three years. Two 
cases of myosarcoma of the palate, in girls aged seven 
and nine, were seen. Of patients with epidermoid 
carcinoma 90 per cent were males. Adenoid tumors 
had a slight predilection for ‘erties (58 per cent). 
While this latter figure might of itself not carry convic- 
tion, it is in agreement with the observations of other 
writers on the subject. Neoplasms were more common 
in the soft palate (73 per cent of epidermoid carcinomas 
and 43 per cent of adenoid growths). Epidermoid 
carcinoma is associated with degenerative changes of 
the mucosa due to age or irritants; adenoid tumors 
seem to have no such relation. Syphilis has no ap- 
parent association with palatal carcinoma, but leuko- 
plakia, use of tobacco (especially pipe and cigars), 
and, very rarely, faulty dentures seem to play some 
etiologic réle. 

Epidermoid carcinoma most commonly arises near 
the free edge of the soft palate as a small ulcer with a 
tendency to fungate rather than infiltrate. The lesion 
is usually discovered because of the irregularity it 
causes. Pain is rare, and infiltration of the bone late. 
Inflammatory secondary changes in the soft palate may 
cause dysphagia. Adenoid tumors are characterized 
by a sharply delimited, ovoid, slowly growing mass, 
more frequent in the hard palate. The overlying 
mucosa appears normal. While the malignant growths 
may show some infiltrative tendencies, these tumors are 
generally well encapsulated. It is, asa rule, impossible 
to distinguish adenocarcinoma from mixed tumor ex- 
cept by histologic examination. Symptoms are few 
and the growth of the tumor is slow. 

Metastases were noted at some time during the course 
in 61 per cent of the patients with malignant tumors; 
72 per cent of tumors of the soft palate and 42 per cent 
of those in the hard palate metastasized. Epidermoid 
carcinoma showed a higher frequency of metastasis 
than adenocarcinoma, 69 per cent as compared with 
27 per cent. Systemic metastasis seems to occur with 
moderate frequency. 

As to histopathology, 7 per cent of the tumors 
were benign. Of the malignant tumors, 83 per cent 
were epidermoid and 17 per cent adenocarcinoma. 


The author believes, with Krompecher, that the mixed 
tumors are purely epithelial in origin. 

Diagnosis requires differentiation from granuloma 
or simple ulcer, papilloma, torus palatinus, syphilis, 
dentigerous cyst, and adamantinoma. In the case of an 
ulcerated lesion biopsy is conclusive and should be done; 
in non-ulcerated submucous tumors, biopsy is highly 
objectionable in that it opens the capsule; complete 
surgical removal with the capsule intact is essential, 
Aspiration biopsy here finds its most definite indication. 

In choosing the form of treatment, the fact that the 
adenoid growths are radioresistant and that extensive 
bone damage may be done without sterilizing the 
tumor speaks for surgery. Mild preoperative or post- 
operative radiation is illogical, The more sensitive 
epidermoid growths may be treated by irradiation, 
especially in the soft palate; in the hard palate the 
danger to the bony structures makes surgery often the 
preferable form of treatment. Surgical excision is best 
done with the actual cautery, with the assistance of a 
chisel for the underlying bone. In some instances the 
bone may be preserved in the adenoid group, the tumor 
being simply stripped off. A combination of surgery 
and radiation is not, in general, recommended. For 
radiation treatment, chief reliance is placed on peroral 
x-ray treatment. A daily dose of 300-400 r is given 
for a total of 7,000—8,000 r if the voltage is 200 kv. to 
250 kv., and for a total of 12,000—14,000 r if 100 kv. to 
120 kv. The shortest practical target-skin distance 
should be used. 

If no metastases are present on admission, the neck 
is not treated in any way. If palpable involvement is 
present, fractionated x-radiation followed by radon 
implants is advocated. The x-ray may be given 
through the same portal as for the primary lesion or 
through separate portals. With separate portals 4 or 
5 cm. in diameter, 7,000—-8,000 r may be given over a 
period of three weeks (200-250 kv., 35 cm. target-skin 
distance, 0.5-1.0 mm. copper filter). Radon dosage 
(often fractionated) is 10-20 mc. In metastases appear- 
ing late either a neck dissection or radiation can be em- 
ployed; if the nodes are bilateral or the lesion is near 
the mid-line, radiation is preferred, but if the tumor is an 
adenocarcinoma, radiation is less helpful. 

Pain is rarely observed until late in the course of the 
disease, or as a result of irradiation necrosis of bone. 
Nerve blocking has not been very successful in relieving 
pain; the distributions usually overlap and lead to a 
poor result. Radionecrosis and osteomyelitis arise 
whenever bone is denuded as a result of irradiation, 
occurring in 28 per cent of the irradiated patients in 
this series. While not commonly fatal, the possibility 
of their occurrence makes necessary some caution in 
employing radiation in these tumors. Hemorrhage 
rarely occurs as a complication of radionecrosis; when 
it does, ligation of the external carotid in the side 
of the neck affected should be performed. Palatal 
defects resulting from operation lead to voice difficulties 
and abnormalities of swallowing. If the defect is 
limited to the hard palate, relief can be obtained by 
use of a proper prosthesis. If the soft palate is partly 
or wholly involved, the amount of relief will be pro- 
portionately less. 

Analysis of the results of treatment in the group 
studied showed 23 per cent five-year cures for the 
malignant tumors: 19 per cent for the squamous 
carcinomas and 40 per cent for the adenocarcinomas. 
Evidence tending to indicate more favorable results in 
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females, in small lesions, in tumors confined to the 
hard palate, is presented. Patients without metastases 
on admission showed 40 per cent five-year cures; with 
metastases, 8 per cent. Lewis G. Jacoss, M.D. 


Carcinoma of the Female Breast. An Analysis of 
the End-Results after Five Years in One Hundred and 
Ninety-two Cases, with Special Consideration of 
Preoperative Irradiation. L.C.Cohn. Arch. Surg. 44: 
715-722, April 1942. 

This report covers the author’s cases of carcinoma of 
the breast from Jan. 1, 1931, to Dec. 31, 1935. These 
are divided into various groups according to the 
therapeutic measures employed. The group receiving 
preoperative radiation and a complete operation 
(Group 1) showed 57 per cent ‘five-year cures” while 
the figure for the group having complete radical mast- 
ectomy only (Group 2) was 35 per cent. When these 
groups were broken down into those with and without 
axillary involvement at operation, it was found that in 
the former class Group 1 showed 17 per cent cures, 
while Group 2 showed 18 per cent; in the latter Group 1 
gave 86 per cent and Group 2 gave 85 per cent cures. 
This seemed to demonstrate that the irradiation had no 
real effect on the result. Subclassification according to 
grade of malignancy revealed no definite difference in 
results in the two groups, although some of the sub- 
groups were too small to be of significance. 

Of the inoperable cases treated by partial operation 
and irradiation, 4 per cent were cured; of operable 
cases similarly treated, 36 per cent were cured. Other 
smaller groupings are also listed. 

On the basis of the evidence presented, the author 
concludes that “analysis reveals no actual evidence 
that the end-results have been materially modified by 
the use of irradiation therapy in 67 of the cases.” 

[What might have been an excellent and substantial 
article is rendered valueless by the fact that the author 
completely omits all reference to the dose of radiation 
and technic of administration. It is greatly to be de- 
plored that evidence on so important a subject should 
not be complete in detail.] 

Lewis G. Jacorns, M.D. 


Carcinoma of the Colon: Factors Influencing Prog- 
nosis. G. V. Brindley. South. M. J. 35: 171-180, 
February 1942. 

A series of 190 cases of cancer of the colon from the 
Scott and White Clinic, Temple, Texas, is recorded. 
It is observed that many factors modify the prognosis. 
Metastases occur late; therefore carcinoma of colon 
remains a local disease for many months. However, 
most patients have had the disease for over a year be- 
fore seeking surgical relief. The size of the tumor is not 
an index of curability. Fixation is often inflammatory. 
The histologic type is of primary importance in prog- 
nosis. 

Surgery was performed in 150 cases and extirpation 
of the tumor was done in 100. The surgical mortality 
in the cases with resection was 17 per cent. Single-stage 
resections carried four times as high mortality as mul- 
tiple-stage procedures. Fifty-nine of the 83 patients 
who survived operation lived over three years. Fifty- 
two of the three-year survivors lived over five years. 
It is estimated that 10 per cent of five-year survivors 
will die later as a result of recurrence. 

Max Mass, M.D. 


ABSTRACTS OF CURRENT LITERATURE 


509 


Radiation Therapy in Extensive Bladder Carcinoma. 
W. E. Costolow. California & West. Med. 56: 247-248, 
April 1942. 

The author used supervoltage roentgen therapy for 
bladder tumors, with the following factors: 525 kv.; 
3.2 ma.; 50 cm. target-skin distance; 1 mm. lead fil- 
tration; half-value layer 6.4 mm. Cu; wavelength 
0.044 A. The dosage rate was 15r per minute. Treat- 
ment was given through three ports, 10 XK 10 cm., one 
anterior, one posterior, and one perineal port. Two 
ports were treated daily, each receiving a skin dose of 
175r. An erythema was usually observed after a total 
dose of 2,100 r per port. The total tumor dose in the 
first series averaged about 3,500 to 4,000 r._ This series 
was sometimes repeated in six weeks, and occasionally 
a third series was given after another lapse of six weeks 
or longer. In some cases irradiation was supplemented 
by electrocoagulation. 

Of 33 cases treated, 14 were of the papillary and 19 of 
the infiltrating type. Thirteen cases were treated by 
roentgen therapy alone and regression was obtained in 
2. Roentgen therapy plus transurethral electrocoagula- 
tion was used in 15 cases, of which 6 showed regression. 
Five cases were treated by supervoltage roentgen rays 
and electrocoagulation through a suprapubic cystot- 
omy; none of this group survived. Of the 8 cases in 
which regression was obtained, 1 was of the infiltrating 
type and 7 were of the papillary type. One patient lived 
cancer-free over seven years; 1 for four years; 4 for 
three years; and 2 for two years. 

While supervoltage roentgen therapy is not sufficient 
to control advanced carcinoma of the bladder, it is of 
distinct palliative value. Hemorrhage ceased, at least 
temporarily, in practically all of the cases, following ir- 
radiation. Supervoltage therapy plus cystoscopic 
coagulation produced slightly better results. 

Maurice D. Sacus, M.D. 


Intestinal Obstruction as a Phase of Carcinoma of the 
Cervix. B. Pearson and M. Garcia. Surgery 11: 636—- 
643, April 1942. 

The authors discuss the findings in 74 cases of squa- 
mous-cell carcinoma of the cervix coming to necropsy 
in the Charity Hospital of Louisiana, over an eleven- 
year period. In 9 of these cases a diagnosis of intestinal 
obstruction had been made clinically or had been con- 
firmed surgically, and in each of this number neoplastic 
extension to the bowel with definite reduction of its 
caliber was found postmortem, the incidence being thus 
12.1 percent. The ileum was involved in 3, the sigmoid 
in 1, and the rectum in 5 cases. A double obstruction 
was present in 3 patients. 

In only one case was the obstruction complete, the 
ileum being involved 20 cm. from the ileocecal valve. 
In a second case ileal involvement occurred in a de- 
pendent loop of bowel attached to a tumor in the cul-de- 
sac of Douglas. The third example in the ileum was 
identical except that an ileovaginal fistula resulted. 
In most of the rectal cases involvement occurred by 
way of extension of carcinomatous masses growing 
diffusely in the pelvis. An additional case, not in- 
cluded in the present series, is described in which large 
mesenteric modes resulted in thrombosis of the small 
intestine. In 9 of the present series retroperitoneal 
metastases were present which either were not bulky 
enough to impinge upon the bowel or were not so 
located as to produce obstruction. 
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Four of the patients had been treated for the cervical 
carcinoma and the signs of obstruction developed dur- 
ing the follow-up observation. Five patients were first 
seen complaining of symptoms referable to the intestine 
—intermittent abdominal pain and nausea. 

Colostomy is an effective palliative measure and rec- 
tal involvement deserves vigorous treatment, for a so- 
called cure may occasionally be obtained. 

Joun E. WHITELEATHER, M.D. 


Significance of Metastasis in Primary Carcinoma of 
the Lungs: Report of Two Cases with Unusual Site 
of Metastasis. A. Ochsner and M. DeBakey. J. 
Thoracic Surg. 11: 357-387, April 1942. 

This paper presents an exhaustive review of the 
literature on metastases from carcinoma of the lung. 
A series of 3,047 autopsy cases was collected from the 
literature and tabulated according to the site of metas- 
tases. The regional mediastinal lymph nodes headed 
the list, 72.2 per ‘cent of the cases having metastases 
at this site. The liver was second (33.3 per cent), fol- 
lowed by the pleura (29.8 per cent), lungs (23.3 per 
cent), bones (21.3 per cent), and adrenals (20.3 per 
cent). Other organs are listed in the order of fre- 
quency of metastases as follows: kidney, brain, heart 
and pericardium, pancreas, peritoneum, gastro-intes- 
tinal tract, skin, spleen, thyroid, tonsil, and tongue. 
“It seems that no part of the body is immune to meta- 
static invasion.” 

Of the three types of carcinoma of the lung the 
squamous-cell variety tends to metastasize latest and 
then usually to the regional nodes. Consequently it is 
the most favorable type for operation. The type of 
tumor can be determined in 70 per cent of the cases by 
bronchoscopic biopsy. Peripheral tumors tend to pro- 
duce distant metastases. Metastases to the brain are 
common enough to warrant a chest film in every case of 
suspected primary brain tumor to rule out a primary 
lesion in the lung. Also, since brain metastases are so 
common, a careful preoperative neurological examina- 
tion is indicated in all lung carcinomas. 

The fact that the overwhelming preponderance of 
metastases are in the regional lymph nodes is highly sig- 
nificant, as it clearly emphasizes the importance of 
their extirpation and points unwaveringly to the 
necessity of performing the only procedure, total 
pneumonectomy, which permits their removal. It is 
not always possible to determine whether or not these 
metastases are present, but border-line cases should 
be given the benefit of exploration. 

The routes of metastatic spread are discussed at 
length. They are as follows: (1) direct extension, (2) 
bronchial intraluminal extension, (3) implantation by 
aspiration, biopsy, or operation, (4) hematogenous 
spread, (5) lymphatic spread. 

A long discussion is presented on the lymphatics of 
the lung, and a collected series of 1,298 cases from the 
literature is analyzed for the incidence of lymph node 
metastases. The tracheobronchial nodes headed the 
list, being involved in 69.7 per cent of the cases. Next 
in order of frequency were the abdominal nodes (20.7 
per cent), cervical (17.4 per cent), retroperitoneal (8.1 
per cent), iliac (6.8 per cent), and axillary nodes (6.6 
per cent). 

Two cases are reported in which axillary metastases 
developed subsequent to pneumonectomy for carcinoma 
of the lung. Harovp O. Peterson, M.D. 


Huge Chondrosarcoma Arising from the Chest Wall 
and Extending into the Thorax and Abdomen. F. R. 
Harper. J. Thoracic Surg. 11: 446-450, April 19492. 

A woman sixty years of age had experienced chest 
pain on the right side for ten years. A lump had been 
present in the sternal region for six years and was in- 
creasing in size. Dyspnea had been present for three 
years. Twenty-four years earlier the patient had 
fractured several of her right ribs and this was con- 
sidered to be an etiologic factor in the growth of the 
tumor. Just prior to surgery the mass almost filled the 
right side of the chest and abdomen. At operation it 
was found to arise from the costal cartilages of the 
right seventh and eighth ribs. The liver, stomach, and 
other abdominal organs were displaced posteriorly, 
Recovery was uneventful. The removed tumor 
measured 30 cm. in diameter with an hour-glass con- 
striction in the middle, where it passed through the 
diaphragm. It was a chondrosarcoma. If the tumor 
had been removed six to ten years earlier the author 
believes it would have been benign. A single lateral 
roentgenogram of the chest is shown, but the reproduc- 
tion is rather poor. HaARO.Lp O. PETERSON, M.D 


Treatment of Lymphosarcoma with Radioactive 
Phosphorus: Preliminary Report. J. M. Kenney, 
L. D. Marinelli, and L.'F. Craver. Am. J. Roentgenol. 
47: 217-226, February 1942. 

Preliminary tracer studies were made by administra- 
tion of small amounts of radioactive phosphorus, in the 
form of a 1.5 per cent solution of NazHPO,, to a group 
of patients with lymphosarcoma. Lymph nodes were 
excised from these patients at intervals varying be- 
tween one and thirty-one days and the “differential 
absorption ratio’ for each node was determined by di- 
viding the radioactivity in microcuries per kilogram of 
tissue by the amount of the isotope administered per 
kilogram of body weight. The ratio varied from 2.2 
to 12, with an average of about 3.0, showing a specific 
tissue absorption of the phosphorus by the involved 
nodes. Administration of a tracer dose of P*® and 
biopsy at about fourteen days to determine the ratio 
before therapy is suggested. If the ratio is 3.0 or more, 
a good response is to be expected. It is calculated that 
1.1 microcuries of P*? remaining throughout its radio- 
active life in a kilogram of tissue deliver 1 ‘roentgen 
equivalent.’’ With a differential absorption ratio of 3, 
a total dosage of 300 microcuries per kilogram of body 
weight would deliver a tumor dose of approximately 800 
roentgen equivalents. 

The plan of therapy adopted is to administer three or 
more courses of 70 to 100 microcuries each of P® per 
kilogram of body weight, divided into five or six doses 
given at twenty-four-hour intervals. Periods of seven 
to fourteen days are allowed between courses to 
permit observation of blood counts and bone marrow 
aspiration studies. From present information it ap- 
pears probable that the average patient will tolerate 
well a total dosage of 300 to 400 microcuries per kilo- 
gram if the blood counts are normal and the marrow is 
not infiltrated. The tissue which seems most likely to 
be adversely affected by the isotope is the bone marrow. 
Marrow aspiration before and during treatment is ad- 
vised, with cessation of the treatment if the marrow 
shows degeneration, or if there is marked depression of 
red cell, leukocyte, or platelet count. 

Eighteen patients with lymphosarcoma have been or 
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are now being treated with radioactive phosphorus. 
Five have had complete regression of the disease for 
from one to eight months. Two patients had partial or 
temporary regression, one died during therapy, and one 
showed no response. The remaining nine patients were 
still under treatment. 

The one patient who showed serious damage to the 
bone marrow had marked infiltration of the marrow by 
lymphocytes before the administration of P**. This 
patient was living eight months after cessation of 
therapy and the bone marrow was apparently re- 
generating. H. H. Wricurt, M.D. 


Relation of Phosphatase Activity in Bone Tumors to 
the Deposition of Radioactive Phosphorus. H. Q. 
Woodard and J. M. Kenney. Am. J. Roentgenol. 47: 
227-239, February 1942. 

Previous studies have indicated that as phosphorus 
is contained in all tissues, these tissues are capable of 
storing radioactive phosphorus in variable amounts. 
Muscle with a high metabolic rate takes up radioactive 
phosphorus rapidly, but the concentration attained is 
never high because of the low total phosphorus con- 
tent and rapid turnover. Bone, with its low metabolic 
activity, stores the radioactive isotope slowly but will 
ultimately fix a large supply because of its high phos- 
phorus content. Growing tissue takes up radioactive 
phosphorus more rapidly than corresponding adult 
tissue. Thus, it is to be expected that malignant neo- 
plastic tissue will store radioactive phosphorus more 
rapidly than normal tissues. If the turnover is not cor- 
respondingly rapid, a sufficient concentration of the 
radioactive material might be attained to influence un- 
favorably the neoplastic tissue without serious damage 
to normal tissue. 

The enzyme, alkaline phosphatase, produced by 
normal bone, is concerned with metabolism of organic 
phosphorus compounds and deposition of calcium phos- 
phate. Growing bone contains ten or more times as 
much phosphatase as the corresponding adult bone. 
In most bone tumors the amount of alkaline phos- 
phatase is large, although some contain little and ap- 
parently lack the capacity to lay down calcium phos- 
phate. Bone tumors, however, are for the most part 
radioresistant, and it is unlikely that a sufficient con- 
centration of radioactive phosphorus to destroy them 
can be delivered without excessive damage to normal 
tissues. It is possible that the isotope may have value 
as a supplement to roentgen therapy and in prevention 
of metastases. 

A study was conducted to determine the relationship 
of radioactive phosphorus deposition to phosphatase 
content in normal and neoplastic tissues. Radioactive 
phosphorus was administered by mouth or vein, in 
single or repeated doses to several patients. At inter- 
vals of seventeen hours to three months thereafter, 
tissues were obtained at operation or autopsy, and 
identical samples were analyzed for radioactivity and 
total phosphorus content and for phosphatase activity. 
The results in 15 cases, of which 9 were osteogenic 
sarcoma, are tabulated and several of the cases are dis- 
cussed in some detail. It was found that radioactive 
phosphorus is deposited in normal and hyperplastic 
bone and in many areas of osteogenic sarcoma at a 
rate which is a function of the alkaline phosphatase 
activity of the tissue. In some high phosphatase 
osteogenic sarcomas unknown factors are present which 
prevent the deposition of calcium phosphate. There 
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was considerable difference in the phosphatase readings 
on different portions of a large tumor. No relation was 
demonstrable between the acid glycerophosphatase of 
any tissue and the deposition of radioactive phosphorus. 
In one case of osteogenic sarcoma administration of 
radioactive phosphorus in relatively large amounts did 
not prevent the development of pulmonary metas- 
tases. The metastases were not mineralized and had 
not stored radioactive phosphorus in significant con- 
centration. 

Normal serum phosphatase in a patient with a bone 
tumor does not necessarily indicate that the tumor is 
not a phosphatase producer, but an elevation of the 
serum phosphatase, with normal liver function, indi- 
cates that the tumor contains abundant phosphatase. 
Hence, favorable results in treatment of patients with 
bone tumors can be hoped for only when there is an 
elevation of serum phosphatase, or other evidence that 
new bone can be formed. H. H. Wricut, M.D. 


NON-MALIGNANT CONDITIONS 


Subacromial Bursitis and Supraspinatus Tendinitis: 
Its Roentgen Treatment. J.F.Chapman. California & 
West. Med. 56: 248-251, April 1942. 

The author used the following factors in the treat- 
ment of ‘“‘painful shoulders”: 200 kv., 2 mm. Cu plus 1 
mm. Al; 250 r in air twice weekly for four to five treat- 
ments. After two weeks a second series of two to four 
treatments was given, if indicated. 

Fifty-four patients were treated, the average age 
being fifty years, the youngest twenty-four, and the 
oldest eighty. There were 30 females and 24 males. A 
history of trauma was given by 17 patients. Fifteen 
complained of severe pain, but only 7 had resorted to 
analgesics. Physiotherapy was tried in 14 cases prior 
to irradiation, with negative results. Manipulation 
was attempted in 6 cases with negative results. 

Of the 54 patients, 12 obtained no relief (22 per cent); 
slight relief was obtained in 5 (10 per cent); marked 
but incomplete relief in 25 (46 per cent); complete 
relief in 12 (22 per cent). Relief was obtained in some 
cases after one or two treatments; in others, it was 
delayed until one or more months after the last treat- 
ment. Cases in which calcium deposits were demon- 
strable by x-ray responded better to therapy than did 
others. Maurice D. Sacus, M.D. 


DOSAGE 


Discussion on the Constitutional Effects of Radiation, 
with Special Reference to Volume Dose: Synopsis of 
the Proceedings of the Therapy Section of the Faculty 
of Radiology. Brit. J. Radiol. 15: 99-103, April 1942. 

This discussion was introduced by W. M. Levitt, 
who began by defining the term “volume dose” as 
the amount of radiation energy absorbed in a given 
volume of tissues. The term dosage, he went on to say, 
in connection with radiation, is different than dosage 
applied to other medical agents. Our present use of 
the term usually means the amount of energy entering 
the body. The concept of the volume dose is often 
present in a vague form in the minds of therapists, and 
is often the basis of the decision as to the amount of 
treatment to be given to an advanced and extensive case 
of carcinoma. It is apparent that it is desirable to give 
as small a volume dose as possible and yet adequately 
irradiate the growth being treated. It is possible to 
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deliver a volume dose so large that the irradiation does 
more harm than good. 

The determination of the volume dose involves a 
physical and a biological problem. The biological 
aspect, the mode of production of constitutional effects 
by radiation, is still obscure. We have considerable 
knowledge regarding the effects upon specific tissues, 
such as the blood-forming elements, but the constitu- 
tional effect appears to be more than the sum of the 
individual known effects. The problem of determina- 
tion and use of the volume dose is therefore a complex 
one. 

Of the remainder of the discussion only the remarks 
by W. V. Mayneord are included, others being promised 
for the future. Professor Mayneord’s contribution may 
be summarized as follows: 

The constitutional effects of radiation are probably 
dependent upon the total energy absorbed in the body. 
It is important to understand clearly the meaning of 
the roentgen, and to distinguish between intensity, 
dosage-rate, and dose. By intensity is meant the 
amount of energy in ergs per second flowing through a 
square centimeter of surface perpendicular to the beam. 
The dosage rate is the number of roentgens per minute, 
or second, recorded at a given point. By dosage is 
meant the number of roentgens recorded at a point. 

The roentgen is the measure of energy absorbed in 
0.001293 gm. of air, and corresponds to 0.11 erg. One 
roentgen delivered to 1 gm. of air is about 85ergs. The 
gram-roentgen is preferred over estimating the total 
number of ergs absorbed in the body, because the con- 
version of one to the other is inaccurate, and the use 
of the gram-roentgen retains continuity with the sys- 
tem of measurement now in use. The gram-roentgen 
is too small for practical use, so the mega-gram- 
roentgen (1 million gm. r) is used, which is nearly equal 
to 2 gm. calories. 

The total amount of energy flowing through a sur- 
face varies greatly with wavelength. For gamma rays 
it is about 3,000 ergs per square centimeter per r; 
and for long wavelength x-rays, such as grenz rays, it 
may be as low as 10. 

The amount of energy absorbed during an x-ray 
treatment may be determined by three methods: bya 
balance method, using a specially constructed balance 
in conjunction with foils cut to isodose contours, esti- 
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mating the energy absorption between different jso- 
dose surfaces; by calculation, assuming that the dosage- 
rate falls exponentially with depth; and by comparing 
the energy flow per r flowing into the body with the 
absorption obtained by other methods. The three 
methods are in fair agreement. From these methods 
it is interesting to learn that from a 200-kv. beam of 
moderate dimensions only about a third of the energy 
flowing into the body is absorbed. 

Similar calculations may be made for radium radig- 
tions and are in reasonable agreement with direct 
measurements. 

The conception of total energy absorption may haye 
important relations to the problems of protection. If 
there are biological effects depending upon the total} 
energy absorption per r on the surface, we might expect 
marked wavelength dependence, since the short wavye- 
lengths are more effective per r on the surface. 

In calculating dosage for “wide field” x-ray therapy, 
the concept of the integral dose or volume dose is more 
logical than the present method of dosage measure- 
ment. The volume dose is the logical measure in 
working on the chemical effects of x-rays. Likewise, 
chemical methods may offer an excellent way of measur- 
ing the integral dose. The concept of the volume dose 
may assist us also in determining the optimum penetra- 
tion for a given case, for it may indicate the wavelength 
which will give the greatest local effect with the least 
constitutional effect. SyDNEY J. Haw.ey, M.D. 


Absorption of the Primary Beta Radiation from 
Radium in Lead and Platinum and the Specific Gamma- 
Ray Dose at a Filtration of 0.5 mm. of Platinum. G. J. 
Neary. Brit. J. Radiol. 15: 104-109, April 1942. 

Although 0.5 mm. of platinum has been thought to 
absorb all the primary beta radiation, it was found that 
the ratio of beta- to gamma-ray ionization with filtra- 
tion of 0.5 mm. Pt was of the order of 1 per cent. The 
range of beta radiation in platinum was 0.53 mm. 

The gamma-ray dose in air 1 cm. from a 1 mg. flat 
radium applicator filtered by 0.5 mm. of Pt is 84 
e.s.u./e.c./hr. as measured with a 1.0 c.c. volume 
graphite ionization chamber. 

The conditions under which the measurements were 
made are described in detail. 

SypNey J. Haw.ey, M.D. 





